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(57) ABSTRACT

Embodiments of the present invention provide a method and
an apparatus for forwarding trathic of a switching system.
The switching system includes a first LCC, at least one
second LCC, and at least one third LCC that are intercon-
nected according to a mesh form topology; and the method
includes: receiving, by the first LCC, a packet, and parsing
the packet to acquire a destination address of the packet; and
when the destination address 1ndicates that the packet 1s to
be sent to the third LCC, 11 a currently preset configuration
mode of the switching system 1s a first configuration mode,
bearing, by the first LCC, the packet on a third link, and
forwarding the packet to the third LCC, where the first
configuration mode indicates that an N-hop mode is cur-
rently applied to the switching system, where N 1s a natural
number greater than or equal to 3.
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A first LCC receives a packet, and parses the packet to acquire a
destination address of the packet \/\ 5101

v

When the destination address indicates that the packet 1s to be
sent to the third LCC, 1f a currently preset configuration mode of
a switching system is a first configuration mode, the first LCC
bears the packet on a third link, and forwards the packet to the
third LCC, where the third link includes: a first link and a second \/—\ <102
link, or the second link; the first link 1s a two-hop link directly
connecting the first LCC and the third LCC, and a quantity of
links included by the first link 1s at least one; the second link 1s an
n-hop link that 1s detoured at the at least one second LCC and that
1s between the first LCC and the third LCC, and a quantity of
links included by the second link i1s at least one, wheren is a
natural number, and 3<n<N; and the first configuration mode
indicates that an N-hop mode 1s currently applied to the switching
system, where N 1s a natural number greater than or equal to 3
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METHOD AND APPARATUS FOR
FORWARDING TRAFFIC OF SWITCHING
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Chinese Patent Appli-
cation No. 201410329324 .X, filed on Jul. 10, 2014, which 1s
hereby incorporated by reference 1n 1ts entirety.

TECHNICAL FIELD

Embodiments of the present invention relate to commu-
nications technologies, and 1n particular, to a method and an
apparatus for forwarding traflic of a switching system.

BACKGROUND

In a switching system, a line card chassis (LCC) 1s
generally formed by at least one line card (LC) and at least

one switch fabric card (FC). Each LC 1n an LCC 1ncludes at

least one fabric interface chip (FIC), and each FC includes
at least one switch element (SE). As shown 1n FIG. 1, 1n a

line card chassis LCCO, there are 16 LCs (LCO0 to LC135) and
8 FCs (FCO0 to FC7), and there are altogether 32 FICs (FICO
to FIC31) and 16 SEs (each FC shown 1n FIG. 1 includes
two SEs), where on an FIC side of each SE (that 1s, a left side
of an SE shown in the figure), 64 links (SerDes) are
configured to interconnect each SE with all FICs of LCCO,
and the other 64 SerDes links (that 1s, on a right side of an
SE shown in FIG. 1) are conﬁgured to connect each SE to
other LCCs, so that capacity expansion 1s performed on the
switching system.

During capacity expansion, a switching system generally
needs to meet a traflic line rate, so that an LCC back-to-back
connection or an LCC star connection 1s generally used
during capacity expansion of a switching system in the prior
art. The back-to-back connection 1s shown 1n FIG. 2, where
64 SerDes links on a right side of an SE of LCCO0 are used
to connect FCs of LCCO0 with FCs of LCC1 1n pairs (that 1s,
SEs with a same sequence number on the FCs are also
connected 1n pairs), so that a capacity of a single chassis 1s
doubled; and the star connection may be shown 1n FIG. 3,
where a dedicated fabric card chassis (FFC) 1s used to
connect multiple LCCs together, that 1s, 4 LCCs 1 FIG. 3
are connected by using 128 SerDes links provided by FCCO,
sO as to achieve an objective of capacity expansion.

However, although both the two connection manners in
the prior art can meet a traflic line rate of a system, the
back-to-back connection manner causes limited capacity
expansion, and the star connection manner causes high
capacity expansion costs of the system. Therefore, desirable
capacity expansion cannot be achieved i both manners.

SUMMARY

Embodiments of the present invention provide a method
and an apparatus for forwarding trailic of a switching
system, to resolve a technical problem 1n the prior art that a
capacity expansion capability of the switching system 1is
limited and capacity expansion costs are high.

According to a first aspect, an embodiment of the present
invention provides a method for forwarding tratlic of a
switching system, where the switching system includes a
first line card chassis LCC, at least one second LCC, and at
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2

least one third LCC that are interconnected according to a
wireless mesh form topology; and the method includes:

recerving, by the first LCC, a packet, and parsing the
packet to acquire a destination address of the packet; and

when the destination address indicates that the packet 1s to
be sent to the third LCC, 11 a currently preset configuration
mode of the switching system 1s a first configuration mode,
bearing, by the first LCC, the packet on a third link, and
torwarding the packet to the third LCC, where the third link
includes: a first link and a second link, or a second link; the
first link 1s a directly connected two-hop link between the
first LCC and the third LCC, and a quantity of links included
by the first link 1s at least one; the second link 1s an n-hop
link that passes through the at least one second LCC and that
1s between the first LCC and the third LCC, and a quantity
of links included by the second link 1s at least one, where n
1s a natural number, and 3=n=N; and the first configuration
mode indicates that an N-hop mode 1s currently applied to
the switching system, where N 1s a natural number greater
than or equal to 3.

With reference to the first aspect, in a {first possible
implementation manner of the first aspect, the method
further includes:

when the destination address indicates that the packet 1s to
be sent to the thurd LCC, 11 the currently preset configuration
mode of the switching system 1s a second configuration
mode, bearing, by the first LCC, the packet on the first link,
and forwarding the packet to the third LCC, where the
second configuration mode indicates that a two-hop mode 1s
currently applied to the switching system.

With reference to the first possible implementation man-
ner of the first aspect, in a second possible implementation
manner of the first aspect, 11 the currently preset configura-
tion mode of the switching system 1s the second configura-
tion mode, the bearing, by the first LCC, the packet on the
first link, and forwarding the packet to the third LCC
includes:

evenly distributing, by the first LCC, the packet to the at
least one link 1n the first link 1n a round-robin manner, to
perform forwarding.

With reference to the first possible implementation man-
ner of the first aspect, in a third possible implementation
manner of the first aspect, 11 the currently preset configura-
tion mode of the switching system 1s the second configura-
tion mode, the bearing, by the first LCC, the packet on the
first link, and forwarding the packet to the third LCC
includes:

acquiring, by the first LCC, status information of the at
least one link 1n the first link; and

distributing, by the first LCC according to the status
information of the at least one link in the first link, the packet
to the at least one link 1n the first link to perform forwarding.

With reference to the third possible implementation man-
ner of the first aspect, 1n a fourth possible implementation
manner of the first aspect, 1f the status information indicates
congestion degrees of the at least one link 1n the first link,
the distributing, by the first LCC according to the status
information, the packet to the at least one link 1n the first link
to perform forwarding includes:

adjusting, by the first LCC according to the congestlon
degrees of the at least one link 1n the first link, traffic of the
packet distributed to the at least one link 1n the first link, so
that traffic borne on each link in the first link matches a
congestion degree of the link.

With reference to the third possible implementation man-
ner of the first aspect, 1n a fifth possible implementation
manner of the first aspect, 1f the status information indicates
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abnormality information of the at least one link 1n the first
link, the distributing, by the first LCC according to the status
information, the packet to the at least one link 1n the first link
to perform forwarding includes:

determining, by the first LCC, an abnormal link 1n the first
link according to the abnormality information of the at least
one link 1n the first link; and

distributing, by the first LCC, the packet to a normal link,
other than the abnormal link, 1n the first link to perform the
forwarding.

With reference to the first aspect, in a sixth possible
implementation manner of the first aspect, i1 the currently
preset configuration mode of the switching system 1s the first
configuration mode, the bearing, by the first LCC, the packet
on a third link, and forwarding the packet to the third LCC
includes:

evenly distributing, by the first LCC, the packet to the at
least one link in the third link 1n a round-robin manner, to
perform forwarding.

With reference to the first aspect, 1n a seventh possible
implementation manner of the first aspect, when the third
link includes the first link and the second link, the bearing,
by the first LCC, the packet on a third link, and forwarding
the packet to the third LCC includes:

distributing, by the first LCC, the packet to the at least one
link 1n the first link preferentially, and distributing, after the
at least one link 1n the first link reach a saturation state, a
remaining packet in the packet to the at least one link 1n the

second link.

With reference to the first aspect, in an eighth possible
implementation manner of the first aspect, i1 the currently
preset configuration mode of the switching system 1s the first
configuration mode, the bearing, by the first LCC, the packet
on a third link, and forwarding the packet to the third LCC
includes:

acquiring, by the first LCC, status information of the at
least one link 1n the third link; and

distributing, by the first LCC according to the status
information of the at least one link in the third link, the
packet to the at least one link in the third link to perform

forwarding.

With reference to the eighth possible implementation
manner of the first aspect, 1n a ninth possible implementation
manner of the first aspect, 1f the status information of the at
least one link 1n the third link indicates congestion degrees
of the at least one link 1n the third link, the distributing, by
the first LCC according to the status information of the at
least one link 1n the third link, the packet to the at least one
link 1n the third link to perform forwarding includes:

adjusting, by the first LCC according to the congestion
degrees of the at least one link 1n the third link, traflic of the
packet distributed to the at least one link 1n the third link, so
that tratlic borne on each link 1n the third link matches a
congestion degree of the link.

With reference to the eighth possible implementation
manner of the first aspect, 1n a tenth possible implementation
manner of the first aspect, 1f the status information of the at
least one link in the third link indicates abnormality infor-
mation of the at least one link in the third link, the distrib-
uting, by the first LCC according to the status information of
the at least one link 1n the third link, the packet to the at least
one link 1n the third link to perform forwarding includes:

determining, by the first LCC, an abnormal link 1n the
third link according to the abnormality information of the at

least one link 1n the third link; and

10

15

20

25

30

35

40

45

50

55

60

65

4

distributing, by the first LCC, the packet to a normal link,
other than the abnormal link, 1n the third link to perform the
forwarding.

With reference to the sixth possible implementation man-
ner of the first aspect or any one of the eighth possible
implementation manner to the tenth possible implementa-
tion manner of the first aspect, in an eleventh possible
implementation manner of the first aspect, the third link
includes the first link and the second link, the packet
includes a first sub-packet and a second sub-packet, the first
sub-packet 1s a sub-packet to be distributed to the first link,
and the second sub-packet 1s a sub-packet to be distributed
to the second link; and the method further includes:

separately adding, by the first LCC, a first original time-
scale to the first sub-packet, and adding a second original
time-scale to the second sub-packet, where the first original
time-scale indicates an initial time at which the {first sub-
packet arrives at the first LCC, and the second original
time-scale indicates an iitial time at which the second
sub-packet arrives at the first LCC, so that the third LCC
separately obtains, according to a first forwarding delay of
the first sub-packet and a second forwarding delay of the
second sub-packet, a first time-scale by adding a first time-
scale compensation to the first original time-scale and a
second time-scale by adding a second time-scale compen-
sation to the second original time-scale, so that a time
sequence of the first time-scale and the second time-scale 1s
consistent with a time sequence of the first original time-
scale and the second original time-scale, where a sum of the
first forwarding delay and the first time-scale compensation
equals a sum of the second forwarding delay and the second
time-scale compensation.

With reference to the seventh possible implementation
manner of the first aspect, 1n a twellth possible implemen-
tation manner of the first aspect, the packet includes a first
sub-packet and a second sub-packet, the first sub-packet 1s
a sub-packet to be distributed to the first link, and the second
sub-packet 1s a sub-packet to be distributed to the second
link; and the method further includes:

separately adding, by the first LCC, a first original time-
scale to the first sub-packet, and adding a second original
time-scale to the second sub-packet, where the first original
time-scale 1ndicates an 1nitial time at which the first sub-
packet arrives at the first LCC, and the second original
time-scale indicates an iitial time at which the second
sub-packet arrives at the first LCC, so that the third LCC
separately obtains, according to a first forwarding delay of
the first sub-packet and a second forwarding delay of the
second sub-packet, a first time-scale by adding a first time-
scale compensation to the first original time-scale and a
second time-scale by adding a second time-scale compen-
sation to the second original time-scale, so that a time
sequence of the first time-scale and the second time-scale 1s
consistent with a time sequence of the first original time-
scale and the second original time-scale, where a sum of the
first forwarding delay and the first time-scale compensation
equals a sum of the second forwarding delay and the second
time-scale compensation.

With reference to the first aspect, in a thirteenth possible
implementation manner of the first aspect, the first LCC
forwards the packet to a destination FIC in the first LCC
when the destination address 1ndicates that the packet 1s to
be sent to the first LCC.

According to a second aspect, an embodiment of the
present invention provides a first line card chassis LCC in a
switching system, where the first LCC 1s interconnected
with at least one second LCC and at least one third LCC
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according to a wireless mesh form topology; and the first

[ 1

L.CC 1includes at least one switch element SE, where the SE
includes:

a first acquiring module, configured to receive a packet,
and parse the packet to acquire a destination address of the
packet; and

a sending module, configured to: when the destination
address 1ndicates that the packet 1s to be sent to the third
LCC, 1f a currently preset configuration mode of the switch-

ing system 1s a {irst configuration mode, bear the packet on
a third link, and forward the packet to the third LCC, where

the third link includes: a first link and a second link, or a
second link; the first link 1s a directly connected two-hop
link between the first LCC and the third LCC, and a quantity
of links included by the first link 1s at least one; the second

link 1s an n-hop link that passes through the at least one
second LCC and that 1s between the first LCC and the third
LCC, and a quantity of links included by the second link 1s
at least one, where n 1s a natural number, and 3=n<N; and the
first configuration mode indicates that an N-hop mode 1s
currently applied to the switching system, where N 1s a
natural number greater than or equal to 3.

With reference to the second aspect, 1n a first possible
implementation manner of the second aspect, the sending
module 1s further configured to: when the destination
address 1ndicates that the packet 1s to be sent to the third
LCC, 1t the currently preset configuration mode of the
switching system 1s a second configuration mode, bear the
packet on the first link, and forward the packet to the third
LCC, where the second configuration mode indicates that a
two-hop mode 1s currently applied to the switching system.

With reference to the first possible implementation man-
ner of the second aspect, 1n a second possible implementa-
tion manner of the second aspect, the sending module 1s
specifically configured to evenly distribute the packet to the
at least one link 1n the first link 1n a round-robin manner, to
perform forwarding.

With reference to the first possible implementation man-
ner of the second aspect, 1n a third possible implementation
manner of the second aspect, the SE further includes: a
second acquiring module, where

the second acquiring module 1s configured to acquire
status information of the at least one link 1n the first link; and

the sending module 1s configured to distribute, according
to the status information, acquired by the second acquiring
module, of the at least one link 1n the first link, the packet
to the at least one link 1n the first link to perform forwarding.

With reference to the third possible implementation man-
ner of the second aspect, 1 a fourth possible implementation
manner of the second aspect, if the status information
acquired by the second acquiring module indicates conges-
tion degrees of the at least one link 1n the first link,

the sending module 1s specifically configured to adjust,
according to the congestion degrees of the at least one link
in the first link, trafhic of the packet distributed to the at least
one link 1n the first link, so that tratlic borne on each link in
the first link matches a congestion degree of the link.

With reference to the third possible implementation man-
ner of the second aspect, 1n a fifth possible implementation
manner of the second aspect, ii the status information
acquired by the second acquiring module indicates abnor-
mality information of the at least one link in the first link, the
SE further includes: a first determining module, where

the first determining module 1s configured to determine an
abnormal link 1n the first link according to the abnormality
information ot the at least one link in the first link; and
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the sending module 1s configured to distribute the packet
to a normal link, other than the abnormal link, in the first link
to perform the forwarding.

With reference to the second aspect, in a sixth possible
implementation manner of the second aspect, the sending
module 1s specifically configured to evenly distribute the
packet to the at least one link in the third link 1n a
round-robin manner, to perform forwarding.

With reference to the second aspect, 1n a seventh possible
implementation manner of the second aspect, when the third
link includes the first link and the second link, the sending
module 1s specifically configured to distribute the packet to
the at least one link in the first link preferentially, and
distribute, after the at least one link 1n the first link reach a
saturation state, a remaining packet in the packet to the at
least one link 1n the second link.

With reference to the second aspect, 1 an eighth possible
implementation manner of the second aspect, the SE further
includes: a third acquiring module, where

the third acquiring module 1s configured to acquire status
information of the at least one link 1n the third link; and

the sending module 1s configured to distribute, according
to the status information, acquired by the third acquiring
module, of the at least one link in the third link, the packet
to the at least one link 1n the third link to perform forward-
ng.

With reference to the eighth possible implementation
manner of the second aspect, in a ninth possible implemen-
tation manner of the second aspect, if the status information
acquired by the third acquiring module indicates congestion
degrees of the at least one link in the third link,

the sending module 1s specifically configured to adjust,
according to the congestion degrees of the at least one link
in the third link, traflic of the packet distributed to the at least
one link 1n the third link, so that tratlic borne on each link
in the third link matches a congestion degree of the link.

With reference to the eighth possible implementation
manner of the second aspect, 1 a tenth possible implemen-
tation manner of the second aspect, if the status information
acquired by the third acquiring module 1indicates abnormal-
ity information of the at least one link in the third link, the
SE further includes: a second determiming module, where

the second determining module 1s configured to determine
an abnormal link 1n the third link according to the abnor-
mality information of the at least one link 1n the third link;
and

the sending module 1s configured to distribute the packet
to a normal link, other than the abnormal link, in the third
link to perform the forwarding.

With reference to the sixth possible implementation man-
ner of the second aspect or any one of the eighth possible
implementation manner to the tenth possible implementa-
tion manner of the second aspect, 1n an eleventh possible
implementation manner of the second aspect, the third link
includes the first link and the second link, the packet
includes a first sub-packet and a second sub-packet, the first
sub-packet 1s a sub-packet to be distributed to the first link,
and the second sub-packet 1s a sub-packet to be distributed
to the second link; and the SE further includes:

a {irst time-scale adding module, configured to separately
add a first original time-scale to the first sub-packet and add
a second original time-scale to the second sub-packet, where
the first original time-scale 1indicates an 1nitial time at which
the first sub-packet arrives at the first LCC, and the second
original time-scale indicates an initial time at which the
second sub-packet arrives at the first LCC, so that the third
LCC separately obtains, according to a first forwarding
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delay of the first sub-packet and a second forwarding delay
of the second sub-packet, a first time-scale by adding a first
time-scale compensation to the first original time-scale and
a second time-scale by adding a second time-scale compen-
sation to the second original time-scale, so that a time
sequence of the first time-scale and the second time-scale 1s
consistent with a time sequence of the first original time-
scale and the second original time-scale, where a sum of the
first forwarding delay and the first time-scale compensation
equals a sum of the second forwarding delay and the second
time-scale compensation.

With reference to the seventh possible implementation
manner of the second aspect, 1n a twellth possible 1mple-
mentation manner of the second aspect, the packet includes
a first sub-packet and a second sub-packet, the first sub-
packet 1s a sub-packet to be distributed to the first link, and
the second sub-packet 1s a sub-packet to be distributed to the
second link; and the SE further includes:

a second time-scale adding module, configured to sepa-
rately add a first original time-scale to the first sub-packet
and add a second original time-scale to the second sub-

packet, where the first original time-scale indicates an 1nitial
time at which the first sub-packet arrives at the first LCC,
and the second original time-scale indicates an 1nitial time at
which the second sub-packet arrives at the first LCC, so that
the third LCC separately obtains, according to a first for-
warding delay of the first sub-packet and a second forward-
ing delay of the second sub-packet, a first time-scale by
adding a first time-scale compensation to the first original
time-scale and a second time-scale by adding a second
time-scale compensation to the second original time-scale,
so that a time sequence of the first time-scale and the second
time-scale 1s consistent with a time sequence of the first
original time-scale and the second original time-scale, where
a sum of the first forwarding delay and the first time-scale
compensation equals a sum of the second forwarding delay
and the second time-scale compensation.

With reference to the second aspect, in a thirteenth
possible implementation manner of the second aspect, the
first LCC further includes: a fabric interface chip FIC; and

the sending module 1s further configured to forward the
packet to the FIC when the destination address indicates that
the packet 1s to be sent to the FIC.

In the method for forwarding traflic of a switching system
according to embodiments of the present invention, accord-
ing to a first configuration mode configured for the switching
system, a first LCC bears a received packet on a third link
that 1s between the first LCC and a third LCC, and forwards
the received packet to the third LCC. Therefore, not only
line rate forwarding of a packet in the switching system 1s
implemented between any two nodes, but also a capacity
expansion capability of the switching system 1s improved
and capacity expansion costs of the switching system are
reduced.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions 1n the embodiments of
the present invention or in the prior art more clearly, the
following brietly introduces the accompanying drawings
required for describing the embodiments of the present
invention or the prior art. Apparently, the accompanying
drawings in the following description show some embodi-
ments of the present invention, and persons of ordinary skall
in the art may still derive other drawings from these accom-
panying drawings without creative eflorts.
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FIG. 1 1s a schematic structural diagram of LCCO0 1n the
prior art;

FIG. 2 1s a schematic structural diagram of an LCC
back-to-back connection 1n the prior art;

FIG. 3 1s a schematic structural diagram of an LCC star
connection in the prior art;

FIG. 4 1s a schematic flowchart of a method for forward-
ing traflic of a switching system according to Embodiment
1 of the present invention;

FIG. § 1s topology diagram 1 of a switching system
according to an embodiment of the present mvention;

FIG. 6 1s topology diagram 2 of a switching system
according to an embodiment of the present imnvention;

FIG. 7 1s topology diagram 3 of a switching system
according to an embodiment of the present invention;

FIG. 8 1s topology diagram 4 of a switching system
according to an embodiment of the present invention;

FIG. 9 1s topology diagram 5 of a switching system
according to an embodiment of the present invention;

FIG. 10 1s topology diagram 6 of a switching system
according to an embodiment of the present invention;

FIG. 11 1s topology diagram 7 of a switching system
according to an embodiment of the present imnvention;

FIG. 12 1s topology diagram 8 of a switching system
according to an embodiment of the present mnvention;

FIG. 13 1s schematic structural diagram 1 of a first LCC
in a switching system according to Embodiment 2 of the
present 1nvention;

FIG. 14 1s schematic structural diagram 2 of a first LCC
in a switching system according to Embodiment 2 of the
present 1nvention;

FIG. 15 1s schematic structural diagram 3 of a first LCC
in a switching system according to Embodiment 2 of the
present invention;

FIG. 16 1s schematic structural diagram 4 of a first LCC
in a switching system according to Embodiment 2 of the
present 1nvention;

FIG. 17 1s schematic structural diagram 5 of a first LCC
in a switching system according to Embodiment 2 of the
present 1nvention;

FIG. 18 1s schematic structural diagram 6 of a first LCC
in a switching system according to Embodiment 2 of the
present invention; and

FIG. 19 1s schematic structural diagram 7 of a first LCC
in a switching system according to Embodiment 2 of the
present 1nvention.

DESCRIPTION OF EMBODIMENTS

To make the objectives, technical solutions, and advan-
tages ol the embodiments of the present invention clearer,
the following clearly describes the technical solutions 1n the
embodiments of the present invention with reference to the
accompanying drawings in the embodiments of the present
invention. Apparently, the described embodiments are a part
rather than all of the embodiments of the present invention.
All other embodiments obtained by persons of ordinary skall
in the art based on the embodiments of the present invention
without creative eflorts shall fall within the protection scope
of the present invention.

FIG. 4 15 a schematic flowchart of a method for forward-
ing tratlic of a switching system according to Embodiment
1 of the present invention. The method 1s applied to a
switching system, where the switching system includes a
first LCC, at least one second LCC, and at least one third
LCC that are interconnected according to a wireless mesh

form topology. Each of the first LCC, the second LCC, and
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the third LCC herein includes at least one SE. At least one
SE 1n the first LCC 1s separately connected to at least one SE
in the second LCC and at least one SE 1n the third LCC, and
at least one SE 1n the second LCC 1s connected to the at least
one SE in the third LCC. Persons skilled in the art should
know that, each SE serves as an execution body used when
an LCC corresponding to each SE receives or sends a
packet, which 1s not described subsequently for convenience
of description.

As shown 1n FIG. 4, the method includes:

S101: A first LCC receives a packet, and parses the packet
to acquire a destination address of the packet.

Specifically, the first LCC receirves, by using an SE in the
first LCC, a packet sent by a network side device, where the
packet may include multiple sub-packets, and these sub-
packets are sent to the first LCC 1n a form of data stream, that
1s, the network side device continually sends sub-packets to
the first LCC. After receiving the sub-packets, the SE 1n the
first LCC parses these sub-packets to obtain destination
addresses of these sub-packets.

S102: When the destination address indicates that the
packet 1s to be sent to the third LCC, 1f a currently preset
configuration mode of the switching system 1s a first con-
figuration mode, the first LCC bears the packet on a third
link, and forwards the packet to the third LCC, where the
third link includes: a first link and a second link, or a second
link; the first link 1s a directly connected two-hop link
between the first LCC and the third LCC, and a quantity of
links included by the first link 1s at least one; the second link
1s an n-hop link that passes through the at least one second
L.CC and that 1s between the first LCC and the third LCC,
and a quantity of links included by the second link 1s at least
one, where n 1s a natural number, and 3=n=<N; and the first
configuration mode indicates that an N-hop mode 1s cur-
rently applied to the switching system, where N 1s a natural
number greater than or equal to 3.

Specifically, when the first LCC determines that the
destination addresses of the sub-packets 1n the packet are the
third LCC, and the first LCC determines that the currently
preset configuration mode of the switching system 1s the first
configuration mode (the first configuration mode i1ndicates
that an N-hop mode 1s currently applied to the switching
system), these sub-packets are borne on the third link that 1s
between the first LCC and the third LCC, and are forwarded
to the third LCC. The third link may include the second link,
or may 1include the first link and the second link. The first
link 1s a directly connected two-hop link between the first
LCC and the third LCC, and a quantity of links included by
the first link 1s at least one; and the second link 1s an n-hop
link that passes through the at least one second LCC and that
1s between the first LCC and the third LCC, and a quantity
of links included by the second link 1s at least one. It should
be noted that, two hops or N hops herein refers to that a
packet 1s relayed by SEs 1n 2 or N LCCs 1n a forwarding
process, that 1s, two hops refers to that a packet 1s forwarded
from an SE to another SE, three hops refers to that a packet
1s forwarded from an SE, and arrives at a third SE after being
relayed by another SE, and the N-hop mode herein 1s
downward compatible, for example, 1n a three-hop mode,
data may be forwarded by using a two-hop link and a
three-hop link, or data may be forwarded by using only a
{
L

hree-hop link. That 1s, when the first LCC determines that
he N-hop mode 1s currently applied to the switching system.,
the first LCC may directly forward some sub-packets in the
paeket to the third LCC by using the first link, and forward
remaining sub-packets in the packet to the third LCC by
using the at least one second LCC (that is, the remaiming,
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sub-packets are forwarded to the third LCC by using the
second link); or the sub-packets may be forwarded to the
third LCC by using only the second link, so that the first
LCC forwards the entire recerved packet to the third LCC,
thereby achieving a traflic line rate between the first LCC

and the third LLCC.

In the prior art, in a switching system in a back-to-back
form, a packet 1s directly forwarded from a source LCC to
a destination LCC, by which a trathc line rate can be
achieved, but only 1n a case in which traflic of the packet 1s
relatively small, and 1n addition, a capacity expansion capa-
bility of the switching system 1s limited (because there are
only two LCCs); and 1n a switching system 1 a star
connection, although a line rate can also be achieved by
forwarding a packet by using an FCC, only by deploying an
FCC 1n the switching system, the traflic line rate can be
achieved and a capacity expansion objective can be
achieved, and the introduction of the FCC increases costs of
the switching system during traflic forwarding and capacity
expansion. However, in an embodiment of the present
invention, line rate forwarding of a packet can be achieved
by using only at least three LCCs, a capacity expansion
capability of a switching system 1s improved because a
quantity of second LCCs 1s not limited and neither an FCC
needs to be deployed in the switching system, thereby
reducing corresponding costs.

In the method for forwarding tratlic of a switching system
according to embodiments of the present invention, accord-
ing to a first configuration mode configured for the switching
system, a first LCC bears a received packet on a third link
that 1s between the first LCC and a third LCC, and forwards
the received packet to the third LCC. Therefore not only
line rate forwarding of a packet in the switching system 1s
implemented between any two nodes, but also a capacity
expansion capability of the switching system 1s improved
and capacity expansion costs of the switching system are
reduced.

As an optional implementation manner of Embodiment 1
shown 1n the foregoing FIG. 4, the method in the foregoing,
FIG. 4 may further include:

S103: The first LCC directly sends the packet to a
destination FIC i1n the first LCC when the destination
address indicates that the packet 1s to be sent to the desti-
nation FIC 1n the first LCC.

Based on the foregoing embodiment shown in FIG. 4, as
a possible implementation manner of Embodiment 1 of the
present invention, this embodiment relates to a specific
process: the first LCC forwards the packet to the third LCC
when the first LCC determines that the currently preset
configuration mode of the switching system i1s a second
configuration mode. Specifically, the foregoing S102 spe-
cifically includes that: when the destination address 1ndi-
cates that the packet 1s to be sent to the third LCC, 1f the
currently preset configuration mode of the switching system
1s the second configuration mode, the first LCC bears the
packet on a first link, and forwards the packet to the third
LCC, where the second configuration mode indicates that a
two-hop mode 1s currently applied to the switching system.

When the currently preset configuration mode of the
switching system 1s the second configuration mode, that 1s,
when the two-hop mode 1s currently applied to the switching
system, the first LCC may directly bear the packet on the
first link, and forward the packet to the third LCC, and this
situation generally occurs in a case 1n which there are less
packets sent by a network side to the first LCC, that 1s, 1n a
case 1 which traflic of the packet 1s relatively small.
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To better describe a two-hop implementation manner of
this embodiment, a specific switching system 1s used as an
example for description herein. Referring to a switching

system shown in FIG. 5, the switching system includes 1
first LCC (LCC0), 2 second LCCs (LCC1 and LCC2), and

1 third LCC (LCC3), and each LCC includes 1 SE0. SE0 1n
LCCO 1s separately connected to SEOs in LCC1, in LCC2,
and 1 LCC3; and SE0 1 LCC1 1s separately connected to
SEOs 1n LCC2 and i LCC3; and SE0 in LCC2 1s connected
to SE0 in LCC3.

Certainly, each LCC may include multiple SEs, and
operations executed by the SEs to forward a packet are the
same. That 1s, when an FIC (for example, FICO0) in an LCC
(for example, LCCO0) receives a packet (the packet actually
includes multiple sub-packets), because FIC0 may be con-
nected to multiple SEs that are in LCCO0, FIC0 may send the
multiple sub-packets in the packet by using one SE or by
using multiple SEs, as long as the packet can be sent from
an LCC to another LCC. For convenience of description of
technical solutions of the embodiments of the present inven-
tion, 1n an example i FIG. 5, that one LCC includes one
SEO 1s used as an example for description:

When the configuration mode of the switching system
indicates the two-hop mode, when receiving a packet (the

packet actually includes multiple sub-packets) sent by a
network side, SE0 1n LCCO0 forwards the packet to LCC3 by

using SEO. Optionally, it both SE0 and an SE1 in LCC0
provide at least one link, 1t should be noted that, in the
switching system of the present imnvention, each link may
specifically be implemented by a serializer/deserializer (Ser-
des), and the Serdes 1s used as an example in the following,
where all these Serdeses may be called a first link and these
Serdeses are two-hop links (that 1s, a packet passes through
two SEs during forwarding) in direct connections. There-
tore, SE0 and/or SE1 1 LCCO0 can distribute, according to
a preset rule, the multiple received sub-packets to multiple
SerDes links between LCCO and LCC3. Specifically, there
may be two implementation manners.

A first manner: The first LCC evenly distributes the packet
to the at least one link in the first link 1 a round-robin
manner, to perform forwarding.

Specifically, still referring to the switching system shown
in FIG. §, after receiving the packet sent by the network side,
that 1s, after receiving the multiple sub-packets sent by the
network side, LCCO0 evenly distributes these sub-packets to
the first link 1n the round-robin manner, that 1s, evenly
distributes the sub-packets to all SerDeses directly connect-
ing LCCO and LCC3, and it should be known that “evenly
distribute” herein refers to that tratlic of the sub -paekets
distributed to all SerDeses 1s even. For example, assuming
that: SE0 of LCCO provides 4 SerDes links, that 1s, the first
link includes 4 SerDes links, which are 0# to 3# respectlvelyj
that 1s, LCCO 1s directly connected to LCC3 by using the 4
SerDes links of SE0; SE0 of LCCO0 receives 9 sub-packets,
which are 0# to 8# respectively, and then, LCCO0 distributes
sub-packet 0# to SerDes 0#, distributes sub-packet 1# to
SerDes 1#, distributes sub-packet 2# to SerDes 2#, distrib-
utes sub-packet 3# to SerDes 3#, distributes sub-packet 4#
to SerDes 0#, distributes sub-packet 5# to SerDes 1#, and so
on, until sub-packet 8# 1s distributed to SerDes 0#.

A second manner: The first LCC acquires status informa-
tion of the at least one link 1n the first link; and distributes,
according to the status information of the at least one link 1n
the first link, the packet to the at least one link 1n the first link
to perform forwarding.

Specifically, during specific implementation, that the first
LCC acquires status information of the at least one link 1n
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the first link may be that the first LCC monitors the at least
one link 1n the first link to acquire the status information, or
may be that the third LCC feeds back the status information
of the at least one link 1n the first link to the first LCC.

When the status information indicates congestion degrees
of the at least one link 1n the first link, the first LCC adjusts,
according to the congestion degrees of the at least one link
in the first link, traflic of the packet distributed to the at least
one link 1n the first link, so that trathic borne on each link 1n
the first link matches a congestion degree of the link. For
example, FIG. 5 1s still used as an example, where SE0 of
LCCO provides 4 SerDes links, which are 0# to 3# respec-
tively, that 1s, LCCO0 1s directly connected to LCC3 by using
the 4 SerDes links of SE0; and SE0 of LCCO receives 9
sub-packets, which are 0# to 8# respectively. If LCCO0 learns
that SerDes 0# and SerDes 1# are relatively congested, when
distributing sub-packets 0# to 8%, LCCO0 may choose to skip
distributing a sub-packet or distribute less sub-packets to
SerDes 0# and SerDes 17#, and to distribute more sub-
packets to SerDes 2# and SerDes 3# that are not congested,
so that traflic of the packet borne on each SerDes link
matches a congestion degree of each link.

When the status information indicates abnormality infor-
mation of the at least one link 1n the first link, the first LCC
determines, an abnormal link 1n the first link according to the
abnormality information of the at least one link 1n the first
link; and distributes the packet to a normal link, other than
the abnormal link, 1n the first link. For example, FIG. 5 1s
still used as an example. SEQ of LCCO0 provides 4 SerDes
links, which are 0# to 3# respeetively, that 1s, LCCO 1s
dlreetly connected to LCC3 by using the 4 SerDes links of
SEO; and SE0 of LCCO0 receives 9 sub-packets, which are 0#
to 8# respectively. If LCCO learns, according to the abnor-
mality information of the {first link, that SerDes 0# 1s
abnormal, when distributing sub-packets 0# to 8%, LCCO
may evenly or unevenly distribute the 9 sub-packets to
SerDes 1# to SerDes 3#.

In the method for forwarding traflic of a switching system
according to the present invention, according to a second
configuration mode configured for the switching system, a
first LCC bears a received packet on a first link that 1s
between the first LCC and a third LCC, and forwards the
received packet to the third LCC. Therefore, not only line
rate forwarding of a packet in the switching system 1s
implemented between any two nodes, but also a capacity
expansion capability of the switching system 1s improved
and capacity expansion costs of the switching system are
reduced.

Based on the foregoing embodiment shown 1n FIG. 4, as
another possible implementation manner of Embodiment 1
of the present invention, this embodiment relates to a
specific process: when the first LCC determines that the
currently preset configuration mode of the switching system
1s the first configuration mode, that 1s, the N-hop (N 1s a
natural number greater than or equal to 3) mode 1s currently
applied to the switching system, the first LCC bears the
packet on the third link, and forwards the packet to the third
LCC.

To better describe an N-hop implementation manner of
this embodiment, a specific switching system 1s used as an
example for description herein. Referring to a switching

system shown 1n FIG. 6, the switching system includes 1
first LCC (LCCO0), 3 second LCCs (LCC1, LCC2, and

LCC3), and 1 third LCC (LCC4), and each LCC includes 1
SEO. SE0 in LCCO 1s separately connected to SEOs 1n
LCC1, in LCC2, 1n LCC3, and in LCC4; SE0 1n LCC1 1s
separately connected to SEOs in LCC2, imn LCC3, and 1n
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LCC4; SEO0 1n LCC2 1s separately connected to SEOs 1n
LCC1, m LCC3, and in LCC4; and SE0 in LCC3 1s
connected to SEQs in LCC1, in LCC2, and 1n LCC4.
When a configuration mode of the switching system
indicates an N-hop mode, when receiving a packet (the
packet actually includes multiple sub-packets) sent by a
network side, LCCO forwards the packet to SE0Q 1n a second
LCC (the second LCC herein may be any LCC or multiple
LCCs of LCC1, LCC2, and LCC3) by using SE0 1n LCCO,
and the packet 1s forwarded to SE0 in LCC 4 by using SE0
in the second LCC (the second LCC herein may be any LCC
or multiple LCCs of LCC1, LCC2, and LCC3). Optionally,
if SE0 of each of the LCCs provides at least one SerDes link,
a SerDes link that enables a packet to arrive at LCC4 directly
from LCCO 1s called a first link (that 1s, a two-hop link), a
SerDes link that enables a packet to arrive at LCC4 from
LCCO by passing through one or more LCCs of LCCI,
LCC2, and LCC3 1s called a second link (an n-hop link).
SEO in LCCO may distribute, according to a preset rule, the

multiple received sub-packets to a third link that 1s between
LCCO and LLCC3, where the third link includes: the second

link, or the first link and the second link. Specifically, there
may be three implementation manners:

A first manner: The first LCC evenly distributes the packet
to the at least one link 1n the third link 1n a round-robin
manner, to perform forwarding.

Optionally, after receiving the multiple sub-packets sent
by the network side, the first LCC may evenly distribute
these sub-packets to the at least one link 1n the third link 1n
the “round-robin” manner, to perform the forwarding.
Optionally, all these sub-packets may be distributed to the at
least one link 1n the second link, to be forwarded to the third
LCC, or some sub-packets of these sub-packets may be
evenly distributed to the at least one link in the first link, to
be forwarded to the third LCC, and remaiming sub-packets
are evenly distributed to the at least one link in the second
link, to be forwarded to the thuird LCC.

Specifically, still referring to the switching system shown
in FIG. 6, after recerving the packet sent by the network side,
that 1s, after receiving the multiple sub-packets sent by the
network-side, LCCO0 evenly distributes these sub-packets to
the at least one link 1n the third link 1n the “round-robin™
manner, that 1s, evenly distributes these sub-packets to the at
least one SerDes link. For example, assuming that: the third
link includes the first link and the second link, and a sum of
quantities of first links and second links 1s 4, SerDes 0# and
SerDes 1# are the first links, SerDes 2# and SerDes 3# are
the second links, and SE0Q of LCCO receives 9 sub-packets,
which are 0# to 8# respectively, and then, LCCO distributes
sub-packet 0# to SerDes 0#, distributes sub-packet 1# to
SerDes 1#, distributes sub-packet 2# to SerDes 2#, distrib-
utes sub-packet 3# to SerDes 3#, distributes sub-packet 4#
to SerDes 0#, distributes sub-packet 5# to SerDes 1#, and so
on, until sub-packet 8# 1s distributed to SerDes 0#.

A second manner: The first LCC distributes the packet to
the at least one link in the first link preferentially, and
distributes, after the at least one link 1n the first link reach a
saturation state, a remaining packet in the packet to the at
least one link 1n the second link.

Specifically, in the implementation manner, the third link
includes only the first link and the second link. The switch-
ing system shown in FIG. 6 1s still used as an example. A
quantity of third links equals a sum of the quantities of the
first links and the second links, that 1s, the quantity of the
third links 1s 4, SerDes 0# and SerDes 1# are the first links,
SerDes 2# and SerDes 3# are the second links, and SE( of

LCCO receives 9 sub-packets, which are 0# to 8% respec-
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tively, and then, LCCO0 distributes some sub-packets in the
received packet to SerDes 0# and SerDes 1# preferentially.
Assuming that after LCCO evenly or unevenly distributes
sub-packets 0# to 4# to SerDes 0# and SerDes 1#, SerDes 0#
and SerDes 1# have reached a saturation state, LCCO0 evenly
or unevenly distributes remainming sub-packets 5# to 8# 1n
the recerved packet to SerDes 2# and SerDes 3#.

A third manner: The first LCC acquires status information
of the at least one link in the third link; and distributes,
according to the status information of the at least one link 1n
the third link, the packet to the at least one link 1n the third
link to perform forwarding.

Specifically, the first LCC may actively acquire the status
information of the at least one link 1n the third link, that 1s,
the first LCC may monitor the at least one link in the third
link to acquire the status information of the at least one link
in the third link, or the second LCC and/or the third LCC

may feed back the status information of the at least one link
in the third link to the first LCC.

If the status information indicates congestion degrees of
the at least one link 1n the third link, the first LCC adjusts,

according to a congestion degree of the at least one link 1n
the third link, trathic of the packet distributed to the at least
one link 1n the third link, so that tratlic borne on each link
in the third link matches a congestion degree of the link. For
example, FIG. 6 1s still used as an example. Assuming that
the third link includes the first link and the second link, a
sum ol quantities of first links and second links 1s 4, SerDes
0# and SerDes 1# are the first links, SerDes 2# and SerDes
3# are the second links, and SEO0 of LCCO0 receives 9
sub-packets, which are 0# to 8# respectively. If LCCO learns
that SerDes 0# and SerDes 1# are relatively congested, when
distributing sub-packets 0# to 8%, LCCO0 may choose to skip
distributing or distribute less packets to SerDes 0# and
SerDes 1#, and to distribute more sub-packets to the remain-
ing SerDes 2# and SerDes 3# that are not congested, so that
traflic of the packet borne on each SerDes link of the 4
SerDes links matches a congestion degree of each link.

If the status information indicates abnormality informa-
tion of the at least one link 1n the third link, the first LCC
determines an abnormal link 1n the third link accordmg to
the abnormality information of the at least one link in the
third link; and distributes the packet to a normal link, other
than the abnormal link, 1n the third link. For example, FIG.
6 15 still used as an example. Assuming that the third link

includes the first link and the second link, a sum of quantities
of first links and second links 1s 4, SerDes 0# and SerDes 1#

are the first links, SerDes 2# and SerDes 3# are the second
links, and SEQ of LCCO0 recerves 9 sub-packets, which are 0#
to 8% respectively. If LCCO0 learns, according to abnormality
information of the first link and the second link, that SerDes
0# 1s abnormal, when distributing sub-packets 0# to 8#,
LCCO may evenly or unevenly distribute the 9 sub-packets
to SerDes 1# to SerDes 3#.

In the method for forwarding traflic of a switching system
according to embodiments of the present invention, accord-
ing to a first configuration mode configured for the switching
system, a first LCC bears a recetved packet on a third link
that 1s between the first LCC and a third LCC, and forwards
the received packet to the third LCC. Therefore, not only
line rate forwarding of a packet in the switching system 1s
implemented between any two nodes, but also a capacity
expansion capability of the switching system 1s improved
and capacity expansion costs of the switching system are
reduced.

Based on the foregoing embodiment, as a third possible
implementation manner of Embodiment 1 of the present




US 9,634,932 B2

15

invention, this embodiment relates to a specific process: the
first LCC marks time-scales on the multiple received sub-
packets, and the third LCC adds, 1n a process 1in which the
multiple sub-packets are forwarded to the third LCC, time-
scale compensations to the sub-packets, so that the sub-
packets carry time-scales obtained by compensation, so that
the third LCC sequences all the sub-packets according to the
time-scales that are obtained by compensation and that are
carried by the sub-packets. The third link 1 this embodiment
includes only the first link and the second link.

Specifically, the packet recerved by the first LCC may
include a first sub-packet and a second sub-packet, where the
first sub-packet 1s a sub-packet to be distributed to the first
link, and the second sub-packet 1s a sub-packet to be
distributed to the second link. When the first sub-packet
arrives at an entrance of the first LCC, the first LCC marks
a time-scale, that 1s, a first original time-scale, on the first
sub-packet according to a time at which the first sub-packet
arrives at the first LCC; and when the second sub-packet
arrives at the entrance of the first LCC, the first LCC also
marks a time-scale, that 1s, a second original time-scale, on
the second sub-packet according to a time at which the
second sub-packet arrives at the first LCC. That 1s, the first
original time-scale imndicates an 1nitial time at which the first
sub-packet arrives at the first LCC, and the second original
time-scale indicates an initial time at which the second
sub-packet arrives at the first LCC.

Then, the first LCC distributes the first sub-packet and the
second sub-packet to the first link and the second link that
are between the first LCC and the third LCC, to perform
torwarding. However, because there 1s a diflerence between
delays of the first link and the second link, the first sub-
packet and the second sub-packet arrive at the third LCC in
different sequences because of forwarding delays, that 1s, the
first sub-packet arrives at the third LCC after a first for-
warding delay, while the second sub-packet can arrive at the
third LCC only after a second forwarding delay because of
participation of a second LCC, and in addition, the second
torwarding delay 1s a sum of a delay 1 for which the second
sub-packet 1s forwarded from the first LCC to the second
LCC and a delay 2 for which the second LCC forwards the
second sub-packet to the third LCC, where the delay 2
herein may be a delay for which the second LCC directly
torwards the second sub-packet to the third LCC, or may be
a delay for which the second LCC forwards, after passing
through another one or more second LCCs, the second
sub-packet to the third LCC. It should be noted that, a
torwarding delay of each link may include an optical fiber
transmission delay, an SE processing delay, and the like.
When receiving the first sub-packet, the third LCC adds the
first forwarding delay to the time-scale of the first sub-
packet, that 1s, a time-scale carried by the first sub-packet
when the first sub-packet 1s at an entrance of the third LCC
1s a sum of the first original time-scale and the first forward-
ing delay; and when receiving the second sub-packet, the
second LCC adds the delay 1 to the time-scale of the second
sub-packet, and when the second sub-packet arrives at the
entrance of the third LCC {from the second LCC, the third
LCC adds the delay 2 to the time-scale of the second
sub-packet, that 1s, a time scale carried by the second
sub-packet when the second sub-packet is at the entrance of
the third LCC 1s a sum of the second original time-scale, the
delay 1, and the delay 2, that 1s, a sum of the second original
time-scale and the second forwarding delay. Therefore, in
order to sequence the first sub-packet and the second sub-
packet to restore an original sequence of the packet, the third
LCC needs to separately obtain, according to the first
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forwarding delay of the first sub-packet and the second
torwarding delay of the second sub-packet, a first time-scale
by adding a first time-scale compensation to the first original
time-scale and a second time-scale by adding a second
time-scale compensation to the second original time-scale,
so that a time sequence of the first time-scale and the second
time-scale 1s consistent with a time sequence of the first
original time-scale and the second original time-scale. Actu-
ally, the first time-scale equals a sum of the first original
time-scale, the first forwarding delay, and the first time-scale
compensation, and the second time-scale equals a sum of the
second original time-scale, the second forwarding delay, and
the second time-scale compensation. A sum of the first
forwarding delay and the first time-scale compensation
equals a sum of the second forwarding delay and the second
time-scale compensation. The third LCC sequences the first
sub-packet and the second sub-packet according to the first
time-scale and the second time-scale, to restore the 1nitial

sequence of the packet.

To better describe that the first LCC adds time-scale
compensations to the first sub-packet and the second sub-
packet, so that the third LCC restores the original sequence
of the packet according to the time-scales obtained after
compensation, the switching system shown in FIG. 5 1s used
as an example herein to describe i detail a process of adding
the time-scale compensations. The process 1s specifically as
follows:

A traflic forwarding mode configured for the switching
system shown 1 FIG. 5 1s a 3-hop Mesh mode. Assuming
that the packet received by LCCO 1ncludes an 1nitial packet,
a middle packet, and a tail packet, where the nitial packet
1s the first sub-packet, and the middle packet and the tail
packet are the second sub-packet. When LCCO receives the
initial packet, the middle packet, and the tail packet, LCCOQ
may mark, i a sequence, a time-scale 1 (assuming that the
initial packet arrives at LCCO at 1 o’clock, the time-scale 1
1s the second original time-scale, and the 1nmitial packet 1s
torwarded on the second link between LCCO and LCC3) on
the initial packet, mark a time-scale 2 (assuming that the
middle packet arrives at LCCO0 at 2 o’clock, the time-scale
2 1s the second original time-scale, and the middle packet 1s
forwarded on the second link between LCC0 and LCC3) on
the middle packet and mark a time-scale 3 (assuming that
the tail packet arrives at LCCO at 3 o’clock, the time-scale
3 1s the first original time-scale, and the tail packet is
torwarded on the first link between LCCO0 and LCC3) on the
tail packet. Then, LCC0 may send the 3 packets 1n a time
sequence. That 1s, SE0 1n LCCO sends the 1mitial packet to
SEO 1n LCC1, sends the middle packet to SE0 in LCC2, and
sends the tall packet to SEO in LCC3. Therefore, the tail
packet may arrive at LCC3 before the mitial packet and the
middle packet arrive at LCC3.

Assuming that the 1mitial packet arrives at an entrance of
SEO 1n LCC1 (the mitial packet has not entered SE0 1n
LCC1 1n this case) after a delay 1 (for example, 1 hour), SEQ
in LCC1 may add a 1-hour delay to the initial packet at the
entrance, and adds an identifier indicating that the inaitial
packet has passed through 2 hops (that 1s, the mitial packet
has passed through SE0 of LCCO0 and SE0 of LCC1 1n this
case, which 1s so called 2-hop) to the 1nitial packet when the
initial packet arrives at an exit of SE0 of LCC1, and then, the
initial packet arrives at an entrance of LCC3 after a delay 2
(for example, 1 hour). Therefore, a time-scale marked when
the mnitial packet arrives at an entrance of SEQ of the third
LCC 1s 1+41+1=3 o’clock (that 1s, the second forwarding

delay 1s 2 hours).
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Assuming that when the tail packet arrives at an entrance
of SE0 of LCC3 (that 1s, because the tail packet has not
entered SE0 of LCC3 1n thus case, the tail packet has passed
through only 1 hop in this case) after the first forwarding
delay (for example, 0.5 hours), SEQ in LCC3 adds a 0.5-hour
delay to the tail packet, and then, a time-scale marked when
the tail packet arrives at the entrance of SEQ of LCC3 1s half
past three.

Assuming that when the middle packet arrives at an
entrance ol SE0 1n LCC2 (the middle packet has not entered
SEO in LCC2 1 this case) after a delay 1 (for example, 1
hour), SE0 1n LCC2 adds a 1-hour delay to the middle
packet, and SE0 of LCC2 adds, at an exit of SE0Q of LCC2,
an i1dentifier indicating that the middle packet has passed
through 2 hops (that 1s, the middle packet has passed through
SEO of LCCO0 and SE0 of LCC2, which 1s so called 2-hop)
to the middle packet, and then, the middle packet arrives at
an entrance of LCC3 after a delay 2 (for example, 1 hour).
Therefore, a time-scale marked when the middle packet
arrives at the entrance of SEQ of LCC3 1s 2+1+1=4 o’clock
(that 1s, the second forwarding delay 1s 2 hours).

Then, the third LCC adds the first time-scale compensa-
tion to the tail packet according to the first forwarding delay,
adds second time-scale compensations to the mnitial packet
and the middle packet, and ensures that the sum of the first
forwarding delay and the first time-scale compensation
equals the sum of the second forwarding delay and the
second time-scale compensation. That 1s, the first time-scale
compensation added to the tail packet by the third LCC may
be 2.5 hours, the second time-scale compensation added to
the mitial packet and the middle packet by the third LCC
may be 1 hour, and 1n thus way, the first time-scale marked
when the tail packet arrives at the SE0 of the third LCC 1s
6 o’clock, a second time-scale marked when the middle
packet arrives at SE0 of the third LCC 1s 3'clock, and a
second time-scale marked when the 1nitial packet arrives at
SEO of the third LCC 1s 4 o’clock. That 1s, different
time-scale compensations are added to the imitial packet,
middle packet, and tail packet, but the three packets are still
in the sequence in which the tail packet arrives at SE0 of
LCC3 first (because a link for forwarding the tail packet 1s
a direct link), and the initial packet and the middle packet
arrive at SEQ of LCC3 later. Finally, SE0 of LCC3 sequences
the three packets according to the time-scales (that 1s, the
first time-scale and the second time-scales) that are obtained
by compensation and that are carried by the three packets,
that 1s, a sequence from front to back 1s the initial packet
whose time-scale 1s 4 o’clock, the middle packet whose
time-scale 1s 5 o’clock, and the tail packet whose time-scale
1s 6 o’clock. Then, SEQ of LCC3 successively outputs the
three packets to a destination FIC of LCC3 according to the
sequence obtained by sequencing, that 1s, the initial packet
1s output first, the middle packet 1s output later, and the tail
packet 1s output at last. Because the sub-packets carry the
time-scales obtained by compensation, and a sequence of the
time-scales obtained by compensation 1s the same as the
sequence of the original time-scales previously marked by
LCCO on the sub-packets, a destination SE0 in LCC3 may
sequence the packets according to the time-scales obtained
by compensation, thereby reducing a pressure of a destina-
tion SE 1n a destination LCC 1n sequencing packets.

In a fourth possible implementation manner ol Embodi-
ment 1 of the present mvention, the first LCC may further
mark a serial number on each of the multiple recerved
sub-packets, where the serial number indicates a sequence 1n
which the sub-packets arrive at the first LCC, so that when
receiving the multiple sub-packets, the third LCC may
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sequence the sub-packets according to the serial numbers of
the multiple sub-packets. By using the solution of the
implementation manner, a pressure ol a destination SE 1n a
destination LCC 1n sequencing packets may also be reduced.

Optionally, the switching system 1n this embodiment may
also perform one-to-multiple multicast traflic forwarding.
The switching system may configure a trailic forwarding
mode to that: only 2-hop forwarding 1s supported. Referring
to the switching system shown 1n FIG. 5, 1if LCCO0 needs to
send a same packet to LCC1, LCC2, and LCC3 at a same
time, a sending side of LCCO completes 1-to-3 duplication
(that 1s, multicast duplication of the packet), and 1n this way,
LCC1 or LCC2 may no longer undertake a task for forward-
ing a multicast packet to LCC3. In addition, the switching
system may configure the tratlic forwarding mode to 3-hop
forwarding, that 1s, after LCCO0 forwards the multicast
packet to LCC1 or LCC2, the multicast packet 1s forwarded
to LCC3 by LCC1 or LCC2.

In the method for forwarding traffic according to the
present mvention, according to a mode configured for a
switching system, a first LCC bears a recerved packet on a
third link that 1s between the first LCC and a third LCC, and
torwards the received packet to the thuird LCC. Therefore,
not only line rate forwarding of a packet in the switching
system 1s 1mplemented between any two nodes, but also a
capacity expansion capability of the switching system 1is
improved and capacity expansion costs of the switching
system are reduced. In addition, according to the method for
forwarding trailic according to this embodiment of the
present invention, time-scale compensation processing may
be performed on the received packet, which reduces a
pressure of a destination LCC 1n sequencing packets.

Optionally, the first LCC, the at least one second LCC,
and the at least one third LCC 1n the switching system may
be connected in a mesh form 1n multiple 1implementation
manners, and each of these LCCs includes at least one SE.
The following describes 1n detaill connection manners
between the LCCs 1n the switching system. It should be
noted that, merely several exemplary implementation man-
ners in which the switching system 1s connected in the mesh
form are provided herein, but are not intended to limit the
technical solutions of the present invention, where a mesh
connection 1s actually interconnections between any two
LCCs 1n multiple LCCs.

A first connection manner: Assuming that a quantity of
links (SerDes) provided by each SE in the first LCC, the at
least one second LCC, and the third LCC that are in the
switching system 1s m, a quantity of the second LCCs 1s
(p—1), and a quantity of the third LCCs 1s 1, that 1s, a sum
of quantities of the second LCCs and the third LCCs that are
in the switching system 1s p. The switching system evenly
divides m 1nto p groups, a quantity of links 1n each group 1is
n, n equals a quotient value obtained after m 1s divided by
p, m 1s an integer multiple of p, and p 1s an iteger greater
than or equal to 2. The first LCC may be connected, by using
an SE, to the second LCC and the third LCC in the following
manners, namely A, B, and C.

A: Each first SE 1n the first LCC 1s connected 1n pairs to
a second SE 1n the second LCC and a third SE 1n the third
L.CC, the second SE 1n the second LLCC 1s also connected 1n
pairs to the third SE 1n the third LCC, a quantity of links

between the first SE and the second SE is n, and a quantity
of links between the second SE and the third SE 1s also n,

where both the second SE and the third SE are SEs with a
same sequence number as the first SE.

Optionally, a quantity of SEs 1n the first LCC may be the
same as or may be different from quantities of SEs 1n the
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second LCC and the third LCC. When the quantity of the
SEs 1n the first LCC 1s different from the quantlty of the SEs
in the second LCC or the quantity of the SEs in the third
LCC, or all the three quantities are difl

erent, likewise, each
first SE 1n the first LCC 1s connected in pairs to the second
SE 1n the second LCC and the third SE 1n the third LCC. It
the quantity of the SEs in the second LCC 1s greater than the
quantity of the SEs in the first LCC, after an SE, in the
second LCC, with a same sequence number as the first SE
1s connected to the first SE, remaining SEs in the second
LCC may not be connected (because for these SEs, no SE
correspondingly connected to these SEs exists in the first
LCC), and the second LCC 1s also connected to the third
LCC by reference to this connection manner. In addition,
quantities of links connecting the first SE and the second SE,
the first SE and the third SE, and the second SE and the third
SE equal n, a value of n 1s actually a quantity of links of each
group when m 1s evenly divided into p groups. For a specific
connection manner, reference may be made to an example
shown 1n FIG. 7 (the switching system shown in FIG. 2 1s
actually also connected by reference to this connection
manner):

In FIG. 7, a switching system includes one first LCC

(LCCO0), 2 second LCCs (LCC1 and LCC2), and one third
LCC (LCC3). Assuming that both LCCO0 and LCC1 1ncludes
1 SE, that 1s, SEQ; LCC2 includes 2 SEs, which are SE0 and
SE1 respectively; and LCC3 includes 4 SEs, which are SEQ
to SE3 respectively. Each SE 1n LCCO0 to LCC3 provides 12
links. Because p, the sum of the quantities of the second
L.CCs and the third LCCs, equals 3, the 12 links (that 1s, m)
provided by each SE 1n the first LCC 1s evenly divided into
3 groups, which are a first group, a second group, and a third
group respectively, and n, the quantity of links 1n each
group, equals 4.

When the first SE (SE0) in LCCO0 1s connected to LCCI1,
SEO in LCCO0 1s connected 1n pairs to SEQ (SE0 1s the second
SE) imn LCC1, and a quantlty of links connectmg SEO 1n
LCCO and SEO in LCC1 1s 4, that 1s, SEQ 1n LCCO0 uses the
first group of links of SEQ 1n LCCO to connect to LCCI.

When the first SE (SE0) in LCCO0 1s connected to LCC2,
SEO 1n LCCO 1s connected 1n pairs to SEQ (the second SE)
in LCC2, and a quantlty of links connectmg SEO in LCCO
and SE0 1n LCC2 1s also 4, that 1s, SE0 in LCCO0 uses the
second group of links of SE0 in LCCO0 to connect to LCC2,
and SE1 remaiming in LCC2 1s unused and not connected.

When the first SE (SE0) in LCCO0 1s connected to LCC3,
SEO 1n LCCO 15 connected 1n pairs to SE0 (the second S. J)
in LCC3. In addition, a quantlty of links connectmg SEO 1n
LCCO and SE0 in LCC3 1s also 4, that 1s, SE0Q 1n LCCO uses
the third group of links of SE0 1n LCCO to connect to LCC3,
and SE1 to SE3 remaining in LCC3 are unused and not
connected.

When LLCC1 1s connected to LCC2 and LLCC3, a connec-
tion manner in which LCC1 1s connected to LCC2 and
LCC3 1s the same as the connection manner 1n which LCCO
1s connected to LCC2 and LCC3; when LCC2 1s connected
to LCC3, because two groups 1n the 12 links separately
provided by SE0 and SE1 that are in LCC2 have been used
when LCC2 1s separately connected to LCC1 and LCCO
previously (that 1s, LCC2 has established connection rela-
tionships with LCCO0 and LCC1 1n this case, but has not been
connected to LCC3 yet), the last remaining group is used to
connect to LCC3, and during the connection, SE0 and SE1
that are 1n LCC2 are connected in pairs to SE0Q and SE1 that
are 1n LCC3 respectively, where a quantity of links between
cach two connected SEs 1s 4. SE2 and SE3 remaiming 1n
LCC3 are unused and not connected.
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B: Each first SE 1n the first LCC 1s connected to all SEs
in the second LCC and in the third LCC, and a quantity of
links connecting each first SE in the first LCC and any SE
in the second LCC or the third LCC 1s a quotient value
obtained after n 1s divided by a quantity of all SEs that are
in the second LCC or 1n the third LCC and are currently
connected to the first LCC.

Specifically, a connection manner of a switching system
in the implementation manner 1s also described 1n detail by
using an example. Refer to FIG. 8. In FIG. 8, the switching
system 1ncludes one first LCC (LCCO0), 2 second LCCs
(LCC1 and LCC2), and one third LCC (LCC3). Assummg
that each of LCCO0 and LCC1 includes 1 SE, that 1s, SEO;
LCC2 includes 2 SEs, which are SE0 and SE1 respectlvely,,
and LCC3 includes 4 SEs, which are SE0 to SE3 respec-
tively. Each SE mm LCCO0 to LCC3 provides 12 links.
Because p, the sum of the quantities of the second LCCs and
the third LCCs, equals 3, the 12 links (that 1s, m) provided
by each SE in the first LCC 1s evenly divided into 3 groups,
which are a first group, a second group, and a third group
respectively, and n, the quantity of links in each group,
equals 4.

When the first SE (SE0) 1n LCCO0 1s connected to LCCI,
SEO 1n LCCO 1s connected 1n pairs to SE0 (the second SE)
in LCC1, and a quantlty of links connecting SE0 1n LCC0
and SEQ 1n LCC1 1s 4/1=4, that 1s, SE0 in LCCO0 uses the first
group of links of SEQ 1n LCCO0 to connect to LCCI.

When the first SE (SE0) in LCCO0 1s connected to LCC2,
SEO 1n LCCO0 needs to be separately connected to SE0Q and
SE1 that are in LCC2, and a quantity of links between each
two connected SEs 1s 4/2=2, that 1s, SEQ in LCCO uses the
second group of links of SEQ in LCCO to connect to LCC2.

When the first SE (SE0) 1n LCCO0 1s connected to LCC3,
SEO in LCCO needs to be separately connected to SE0 to
SE3 that are in LCC3, and a quantity of links between each
two connected SEs 1s 4/4=1, that 1s, SE0 1n LCCO0 uses the
third group of links of SE0 1n LCCO to connect to LCC3.

When LLCC1 1s connected to LCC2 and LLCC3, a connec-
tion manner i which LCC1 1s connected to LCC2 and
LCC3 1s the same as the connection manner 1n which LCCOQ
1s connected to LCC2 and LCC3; when LCC?2 1s connected
to LCC3, because two groups 1n the 12 links provided by
cach SE 1n LCC2 have been used when LCC2 1s connected
to LCC1 and LCCO previously (that 1s, LCC2 has estab-
lished connection relationships with LCC0 and LCC1 1n this
case, but has not been connected to LCC3 yet), the last
remaining group 1s used to connect to LCC3; and during the
connection, SEQ and SFE1 that are in LCC2 are separately
connected to all SEs in LCC3, and a quantity of links
between each two connected SEs 1s 4/4=1.

C: Each first SE 1n the first LCC 1s connected to fourth
SEs 1n the second LCC and in the third LCC, where a
quantity of links between the first SE and the fourth SEs 1s
a quotient value obtained after n 1s divided by a quantity of
the fourth SEs that are 1n the second LCC or the third LCC
and are currently connected to the first LCC, where the
fourth SEs are SEs that are 1n the second LCC or the third
LCC and have connection relationships with the first LCC,
and n 1s an integer multiple of the quantity of the fourth SEs
that are 1n the second LCC or the third LCC and are currently
connected to the first LCC.

Specifically, each first SE 1n the first LCC 1n the imple-
mentation manner may be connected to some SEs that are in
the second LCC or the third LCC, that 1s, only some SEs in
the second LCC or the third LCC are connected to the first
LCC, where this part of SEs may all be called the fourth SEs.
Each first SE 1n the first LCC 1s connected to the fourth SEs
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in the second LCC or the third LCC, and the quantity of links
between the first SE and the fourth SEs is the quotient value
obtained after n 1s divided by the quantity of the fourth SEs
that are 1n the second LCC or the third LCC and are currently
connected to the first LCC.

Specifically, a connection manner of a switching system
in the implementation manner 1s also described 1n detail by
using an example. Refer to FIG. 9. In FIG. 9, the switching

system 1ncludes one first LCC (LCCO0), 2 second LCCs

(LCC1 and LCC2), and one third LCC (LCC3). Assuming
that each of LCCO0 and LCC1 includes 1 SE, that 1s, SEO;

LCC2 includes 2 SEs, which are SE0Q and SE1 respectively;
and LCC3 includes 4 SEs, which are SE0 to SE3 respec-

tively. Each SE i LCCO to LCC3 provides 12 links.
Because p, the sum of the quantities of the second LCCs and
the third LCCs, equals 3, the 12 links (that 1s, m) provided
by each SE 1n the first LCC 1s evenly divided into 3 groups,
which are a first group, a second group, and a third group
respectively, and n, the quantity of links 1n each group,
equals 4.

When the first SE (SE0) in LCCO0 1s connected to LCCI1,
SEO in LCCO 1s connected 1n pairs to SEO 1n LCC1 (1n thas
case, SEO 1s the second SE, and 1s also the fourth SE), and
a quantity of links connecting SEQ of LCC0 and SE0 1n
LCC1 1s 4/1=4, that 1s, SE0Q in LCCO0 uses the first group of
links of SE0 in LCCO0 to connect to LCC1.

When the first SE (SE0) in LCCO 1s connected to LCC2,
assuming that SE0 i LCC2 i1s the fourth SE (that 1s, a
quantity of the fourth SEs in LCC2 15 1), SE0 1n LCCO0 needs
to be connected to SE0 1n LCC2, and a quantity of links
between the first SE and the fourth SE 1s 4/1=4, that 1s, SEOQ
in LCCO uses the second group of links of SE0 1n LCCO0 to
connect to LCC2, and SE1 in LCC2 i1s unused and not
connected.

When the first SE (SE0) in LCCO0 1s connected to LCC3,
assuming that both SEQ and SE1 1n LCC3 are the fourth SEs
(that 1s, a quantity of the fourth SEs in LCC3 1s 4), SE0 1n
LCCO needs to be separately connected to SEQ and SE1 1n
LCC3, and a quantity of links between the first SE and a
fourth SE 1s 4/2=2.

When LCC1 1s connected to LCC2 and LLCC3, or LCC2
1s connected to LCC3, a connection manner in which LCC1
1s connected to LCC2 and LCC3, or LCC2 1s connected to
LCC3 1s similar to the manner in which LCCO0 1s connected
to LCC1, LCC2, and LCC3, which 1s not repeatedly
described herein.

A second connection manner: Assuming that a quantity of
links provided by each SE in the first LCC in the switching
system 1s X, a quantity of the second LCCs 1s (p-1), a
quantity of the third LCCs 1s 1, x 1s divided 1nto p groups,
and a quantity of links in each group equals g times a
quantity of SEs that are included 1n the second LCC or the
third LCC and are connected to the first LCC, where X 1s an
integer greater than or equal to p, p 1s an 1nteger greater than
or equal to 2, and g 1s an integer greater than or equal to 1;
then, the first LCC may be connected, by using an SE, to the
second LCC and the third LCC 1n the following three
implementation manners, namely, D, E, and F:

D: Each first SE 1n the first LCC 1s connected to all SEs
that are in the second LCC or the third LCC, and a quantity
of links connecting each first SE 1n the first LCC and any SE
in the second LCC or the third LCC 1s q.

Specifically, x, the quantity of the links provided by each
first SE 1n the first LCC, may be determined according to a
total quantity of SEs that are included 1n the second LCC and
the third LCC and are currently connected to the first LCC.
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To better describe connection manners between LLCCs, a
specific connection manner of a switching system 1s used as
an example herein. Refer to FIG. 10. In FIG. 10, the
switching system includes one first LCC (LCCO0), 2 second
LCCs (LCC1 and LCC2), and one third LCC (LCC3).
Assuming that each of LCC0 and LCC1 includes 1 SE, that
1s, SE0; LCC2 includes 2 SEs, which are SE0 and SFE1
respectlvely, and LCC3 includes 4 SEs, which are SE0 to
SE3 respectively. Assuming that a quantity of links provided
by the first SE (SE0) 1n the first LCC 1s 1+2+4=7, that 1s, the
quantity of the links provided by SE0 1n the first LCC 1s
related to sizes of the second LCCs and of the third LCC.
Because p, the sum of the quantities of the second LCCs and
the third LCCs, 1s 3, the 7 (that 1s, m) links provided by SE0
in the first LCC are divided into 3 groups, which are a first
group, a second group, and a third group respectively. A
quantity of the first group of links 1s 1, where the link 1s
configured to connect to LCC1; a quantity of the second
group of links 1s 2, where the links are configured to connect
to LCC2; and a quantity of the third group of links 1s 4,
where the links are configured to connect to LCC3. It should
be noted that, the division of the 3 groups of links herein are
also related to the quantity of SEs that are in the second
LCCs or the third LCC and are currently connected to the
first LCC. That 1s, the quantity of the links in the first group
1s 1 (that 1s, g=1) times the quantity of the SEs included 1n
LCC1, the quantity of the links 1n the second group 1s 1 (that
1s, g=1) times the quantity of the SEs included in LCC2, and
the quantity of the links 1n the third group 1s 1 (that 1s, g=1)
times the quantity of the SEs included in LCC3.

When the first SE (SE0) 1n LCCO0 1s connected to LCCI,
LCC2, and LCC3, each SE0 in LCCO0 1s connected to SE(
in LCC1 by using the first group of links (1 link), separately
connected to SEQ and SE1 that are in LCC2 by using the
second group of links (2 links), and connected to SEQ to SE3
that are 1n LCC3 by using the third group of links (4 links),
and g, a quantity of links between each two connected SEs,
1s 1.

When LLCC1 1s connected to LCC2 and LLCC3, a connec-
tion manner in which LCC1 1s connected to LCC2 and

[LCC3 1s the same as the connection manner 1n which LCC0
1s connected to LCC2 and LLCC3.

When LCC2 1s connected to LCC3, because the first
group and the second group of links 1n the 7 links separately
provided by each SE (SE0 and SE1) in LCC2 have been
used when LCC2 i1s separately connected to LCC1 and
LCCO previously (that 1s, LCC2 has established connection
relationships with LCCO and LCC1 1n this case, but has not
been connected to LCC3 yet), the last remaining group 1s
used to connect to LCC3. That 1s, SE0 in LCC2 1s connected
to SE0 to SE3 that are in LCC3, SE1 1n LCC2 1s connected
to SE0 to SE3 that are mn LCC3, and a quantity of links
between each two connected SEs 1s 1. It should be noted
that, when LCC2 1s connected to LCC1 by using the second
group of links (2 links), g, the quantity of the links between
cach two connected SEs, 1s also 1, and in this case, only 1
link of the second group of links has been used, and the

remaining one link 1s for back-up.
E: Each first SE 1n the first LCC 1s connected to fitth SEs

that are 1n the second LCC or the third LCC, where the fifth
SEs are SEs that are 1n the second LCC or the third LCC and
have connection relationships with the first LCC, and a
quantity of the fifth SEs 1s y; quantities of links connecting
cach first SE 1n the first LCC and the fifth SEs equal to a
quotient value obtained after a g multiple, of the quantity of
the SEs that are included 1n the second LCC or the third LCC
and are connected to the first LCC, 1s divided by v.
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Specifically, each first SE in the first LCC 1n this embodi-
ment may be connected to some SEs 1n the second LCC or
in the third LCC, that 1s, only some SEs 1n the second LCC
or in the third LCC are connected to the first LCC, where this
part of SEs may all be called the fifth SEs, that 1s, the fifth
SEs are SEs that are in the second LCC or the third LCC and
have connection relatlonsths with the first LCC, and the
quantity of the fifth SEs 1s v.

To better describe connection manners between LCCs, a
specific connection manner of a switching system 1s used as
an example herein. Refer to FIG. 11. In FIG. 11, the
switching system includes one first LCC (LCCO0), 2 second
LCCs (LCC1 and LCC2), and one third LCC (LCC3).
Assuming that each of LCC0 and LCC1 includes 1 SE, that
1s, SEQ; LCC2 includes 2 SEs, which are SE0 and SE1
respectlvely, and LCC3 mcludes 4 SEs, which are SE0 to
SE3 respectively. Each SE 1n the 4 LCCs, namely, LCCO,
LCC1, LCC2, and LCC3, provides 142+4=7 links, the 7
links are d1V1ded into 3 groups according to a sum of
quantities ol the second LCCs and the third LCCs, and a
quantity of links in each group 1s related to a quantity of
second LCCs that are currently connected to the first LCC.
Because p, the sum of the quantities of the second LCCs and
the third LCCs, 1s 3, the 7 (that 1s, m) links provided by SE0
in the first LCC are divided into 3 groups, which are a first
group, a second group, and a third group respectively. A
quantity of the first group of links 1s 1, where the link 1s
configured to connect to LCC1; a quantity of the second
group of links 1s 2, where the links are configured to connect
to LCC2; and a quantity of the third group of links 1s 4,
where the links are configured to connect to LCC3. The
division of the three groups of links herein 1s also related to
the quantity of the SEs that are 1n the second LCCs or the
third LCC and are currently connected to the first LCC, that
1s, the quantity of the links 1n the first group 1s 1 (that 1s, g=1)
times a quantity ol SEs included in LCC1, the quantity of the
links 1n the second group 1s 1 (that 1s, q:1) times a quantity
of SEs included 1n LCC2, and the quantity of the links 1n the
third group 1s 1 (that 1s, g=1) times a quantity of SEs
included in LCC3.

When SE0 in LCCO 1s connected to the fifth SE (in this
case, SE0 1n LCC1 1s the second SE, and 1s also the fifth SE)
in LCC1, that 1s, a value of vy, the quantity of the fifth SEs
in LCC1, equals 1, SE0 mn LCCO 1s connected to SE0 1n
LCC1, and a quantlty of links connecting SE0 1n LCC0 and
SEO 1n LCC1 1s 1/1=1.

When LCCO 15 connected to LCC2, assuming that SE0 in
LCC2 1s a fifth SE (that 1s, a quantity of fifth SEs 1n LCC2
1s 1, that 1s, a value of y 1s 1), SE0 1n LCCO needs to be
connected to SE0 1n LCC2, and a quantity of links between
the two connected SEs 1s 2/1=2. SE1 1n LCC2 1s unused and
1s not connected to LCCO.

When LCCO 1s connected to LCC3, assuming that both
SEO and SFE1 that are in LCC3 are fifth SEs (that 1s, a
quantlty of fifth SEs 1n LCC3 1s 2, that 1s, a value of y 1s 2),
SEO 1n LCCO0 needs to be separately connected to SE0Q and
SE1 that are in LCC3, and a quantity of links between the
two connected SEs 1s 4/2=2. SE2 and SE3 that are in LCC3
are unused and are not connected to LCCO.

When LCC1 1s connected to LCC2 and LLCC3, a connec-
tion manner 1 which LCC1 1s connected to LCC2 and

[LCC3 1s the same as the connection manner 1in which LCCO0
1s connected to LCC2 and LCC3.

When LCC2 1s connected to LCC3, because the first
group and the second group of links 1n the 7 links provided
by each SE mm LCC2 have been used when LCC2 1s

separately connected to LCC1 and LCCO0 previously, that 1s,
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L.CC2 has established connection relationships with LCCO
and LLCC1 1n this case, but has not been connected to LCC3
yet). The third group, namely the last remaining group, 1s
used to connect to LCC3, and during the connection, each
SE 1n LCC2 1s separately connected to SE0Q and SE1 that are
in LCC3, and a quantity of links between each two con-
nected SEs 1s 4/2=2. It should be noted that, one link that 1s
between LCC2 and LCCO and 1s shown by a dotted line 1n

FIG. 11 1s a quantity of the first group of links extending
from LCC2, that 1s, a quantity of links of the one link equals
a quantity of SEs 1 LCCO.

F: Each first SE 1n the first LCC 1s connected 1n pairs to
a second SE in the second LCC or a third SE in the third
LCC, a quantity of links between the first SE and the second
SE 1s a quantity of all second SEs in the second LCC 1n
which the second SE exists, and a quantity of links between
the first SE and the third SE 1s a quantity of all second SEs
in the second LCC 1n which the third SE exists, where both

the second SE and the third SE are SEs with a same sequence
number as the first SE.

To better describe connection manners between LLCCs, a
specific connection manner of a switching system 1s used as
an example herein. Refer to FIG. 12. In FIG. 12, the
switching system includes one first LCC (LCC0), 2 second
LCCs (LCC1 and LCC2), and one third LCC (LCC3).
Assuming that each of LCC0 and LCC1 includes 1 SE, that
1s, SE0; LCC2 includes 2 SEs, which are SE0 and SFEI1
respectlvely, and LCC3 1ncludes 4 SEs, which are SE0 to
SE3 respectively. In addition, each SE in the 4 LCCs
provides 1+2+4=7 links, the 7 links are divided into 3 groups
according to a sum of quantities of the second LCCs and the
third LCCs, and a quantity of links in each group 1s related
to a quantity of SEs that are 1n the second LCCs or the third
LCC and are currently connected to the first LCC. Because
p, the sum of the quantities of the second LCCs and the third
LCCs, 15 3, the 7 (that 1s, m) links provided by SE0 1n the
first LCC are divided into 3 groups, which are a first group,
a second group, and a third group respectively. A quantity of
the first group of links 1s 1, where the link 1s configured to
connect to LCC1; a quantity of the second group of links is
2, where the links are configured to connect to LCC2; and
a quantity of the third group of links 1s 4, where the links are
configured to connect to LCC3. The division of the three
groups of links herein 1s also related to the quantity of the
SEs that are i the second LCCs or the third LCC and are
currently connected to the first LCC, that 1s, the quantity of
the links 1n the first group 1s 1 (that 1s, g=1) times a quantity
of SEs included in LCC1, the quantity of the links 1n the
second group 1s 1 (that 1s, g=1) times a quantity of SEs
included 1n LCC2, and the quantity of the links in the third
group 1s 1 (that 1s, g=1) times a quantity of SEs included 1n
LCC3.

When the first SE (SE0) in LCCO0 1s connected to LCC1,
SE0 in LCCO 1s connected 1n pairs to SE0 (SE0 1s the second
SE) in LCCI1, and a quantlty of links connecting SE0 1n
LCCO and SEO 1n LCC2 15 1.

When the first SE (SE0) in LCCO0 1s connected to LCC2,
SEO in LCCO 1s connected 1n pairs to SE0 in LCC1, SE1 1n
LCC1 1s unused and not connected, and a quantlty of links
connecting SE0Q 1n LCCO and SE0Q in LCC2 1s 2. Other SEs
remaining 1 LCC2 are not second SEs and may be unused
and may not be connected.

When the first SE (SE0) 1n LCCO0 1s connected to LCC3,
SEO in LCCO 1s connected in pairs to SE0Q (that 1s, the third
SE) in LCC3, SE1 to SE3 remaining in LCC1 are unused

and not connected, and a quantity of links connecting SEQ
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in LCCO and SE0 1n LCC3 1s 4. Other SEs remaining 1n
LCC2 are not second SEs and may be unused and may not
be connected.

When LLCC1 1s connected to LCC2 and LLCC3, a connec-
tion manner i which LCC1 1s connected to LCC2 and

[.LCC3 1s the same as the connection manner in which LCCO0
1s connected to LCC2 and LCC3.

When LCC2 1s connected to LCC3, because the first
group and the second group of links 1n the 7 links provided
by each SE m LCC2 have been used when LCC2 1s
separately connected to LCC1 and LCCO previously (that 1s,
L.CC2 has established connection relationships with LCCO
and LLCC1 1n this case, but has not been connected to LCC3
yet), the third group of links, namely the last remaining
group, 1s used to connect to LCC3, and during the connec-
tion, SE0 and SE1 that are in LCC2 are connected 1n pairs
to SE0 and SE1 (2 SEs are the third SEs) that are in LCC3
respectively, SE2 and SE3 remaining in LCC3 are unused
and not connected, and a quantity of links between each two
connected SEs 1s 4. It should be noted that, one link that 1s
between LCC2 and LCCO and 1s shown by a dotted line in
FIG. 12 1s a quantity of the first group of links extending
from LCC2, that 1s, a quantity of links of the one link equals
a quantity of SEs in LCCO.

In the method for forwarding traflic according to the
present invention, according to a mode configured for a
switching system, a first LCC bears a received packet on a
third link that 1s between the first LCC and a third LCC, and
forwards the received packet to the third LCC. Therelore,
not only line rate forwarding of a packet in the switching
system 1s 1implemented between any two nodes, but also a
capacity expansion capability of the switching system 1is
improved and capacity expansion costs of the switching
system are reduced.

Persons of ordinary skill 1n the art may understand that: all
or a part of the steps of the foregoing method embodiments
may be implemented by a program instructing relevant
hardware. The foregoing program may be stored in a com-
puter readable storage medium. When the program runs, the
steps included in the foregoing method embodiments are
performed, and the foregoing storage medium includes any
medium that can store program code, such as a ROM, a
RAM, a magnetic disk, or an optical disc.

FIG. 13 1s schematic structural diagram 1 of a first LCC
in a switching system according to Embodiment 2 of the
present invention. It should be noted that, for convenience of
description, 1 this embodiment, LCCs are distinguished as
a first LCC, a second LCC, and a third LCC, but the first
LCC herein may actually be any LCC 1n the switching
system, and therefore, 1n this embodiment, a function of the
entire switching system 1s presented by describing a function
of any LCC of the switching system 1n a packet forwarding
process. Referring to FIG. 13, the first LCC 1s 1ntercon-
nected with at least one second LCC and at least one third
LCC 1n the switching system according to a wireless mesh
form topology, and the first LCC 1ncludes at least one switch
clement SE 10, where the SE 10 includes: a first acquiring
module 101 and a sending module 102. The first acquiring
module 101 1s configured to receive a packet, and parse the
packet to acquire a destination address of the packet; and the
sending module 102 1s configured to: when the destination
address acquired by the first acquiring module 101 indicates
that the packet 1s to be sent to the third LCC, i a currently
preset configuration mode of the switching system 1s a first
configuration mode, bear the packet on a third link, and
torward the packet to the third LCC, where the third link
includes: a first link and a second link, or a second link; the
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first link 1s a directly connected two-hop link between the
first LCC and the third LCC, and a quantity of links included
by the first link 1s at least one; the second link 1s an n-hop
link that passes through the at least one second LCC and that
1s between the first LCC and the third LCC, and a quantity
of links included by the second link 1s at least one, where n
1s a natural number, and 3=n=N; and the first configuration
mode indicates that an N-hop mode 1s currently applied to
the switching system, where N 1s a natural number greater
than or equal to 3.

The switching system provided by this embodiment of the
present 1nvention may execute the foregoing method
embodiment, and implementation principles and technical
cllects thereof are similar, and details are not repeatedly
described herein.

FIG. 14 1s schematic structural diagram 2 of a first LCC
in a switching system according to Embodiment 2 of the
present invention. Based on the foregoing embodiment
shown 1n FIG. 13, the first LCC 1n the switching system may
further include a fabric interface chip (FIC) 11, and the
sending module 102 1s specifically configured to forward the
packet to the FIC11 when the destination address acquired
by the first acquiring module 101 indicates that the packet 1s
to be sent to the FIC11.

The switching system provided by this embodiment of the
present 1nvention may execute the foregoing method
embodiment, and implementation principles and technical
cllects thereof are similar, and details are not repeatedly
described herein.

Based on the foregoing embodiment shown i FIG. 14,
further, the sending module 102 may further be configured
to: when the destination address indicates that the packet 1s
to be sent to the third LCC, if the currently preset configu-
ration mode of the switching system 1s a second configura-
tion mode, bear the packet on the first link, and forward the
packet to the third LCC, where the second configuration
mode 1ndicates that a two-hop mode 1s currently applied to
the switching system.

Further, the sending module 102 1s specifically configured
to evenly distribute the packet to the at least one link in the
first link 1n a round-robin manner, to perform forwarding.

Further, refer to schematic structural diagram 3 of a first
LCC 1n a switching system provided in FIG. 15. Based on
the foregoing embodiment shown 1n FIG. 14, the foregoing
SE10 may include: a second acquiring module 103, where
the second acquiring module 103 1s configured to acquire
status information of the at least one link 1n the first link; and
the sending module 102 1s configured to distribute, accord-
ing to the status information, acquired by the second acquir-
ing module 103, of the at least one link 1n the first link, the
packet to the at least one link 1n the first link to perform
forwarding.

I1 the status information acquired by the second acquiring,
module 103 indicates congestion degrees of the at least one
link 1n the first link, the sending module 102 1s specifically
configured to adjust, according to the congestion degrees of
the at least one link in the first link, trailic of the packet
distributed to the at least one link in the first link, so that
traflic borne on each link 1n the first link matches a conges-
tion degree of the link.

I1 the status information acquired by the second acquiring
module 103 indicates abnormality information of the at least
one link in the first link, refer to schematic structural
diagram 4 of a first LCC 1n a switching system shown 1n
FIG. 16. Based on the foregoing embodiment shown 1n FIG.
15, further, as shown in FIG. 16, the foregoing SE may
further include: a first determining module 104, where the
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first determining module 104 1s configured to determine an
abnormal link 1n the first link according to the abnormality
information, acquired by the second acquiring module 103,
of the at least one link in the first link; and the sending
module 102 1s configured to distribute the packet to a normal
link, other than the abnormal link, 1n the first link to perform
the forwarding.

The switching system provided by this embodiment of the
present 1nvention may execute the foregoing method
embodiment, and implementation principles and technical
cllects thereol are similar, and details are not repeatedly
described herein.

Refer to the foregoing embodiment shown m FIG. 13.
Optionally, the sending module 102 may further be config-
ured to evenly distribute the packet to the at least one link
in the third link 1n a round-robin manner, to perform
forwarding.

Optionally, when the third link 1includes the first link and
the second link, the sending module 102 may further be
configured to distribute the packet to the at least one link 1n
the first link preferentially, and distribute, after the at least
one link 1n the first link reach a saturation state, a remaining
packet 1n the packet to the at least one link 1n the second link.

Optionally, refer to schematic structural diagram 5 of a
first LCC 1n a switching system shown in FIG. 17. Based on
the foregoing embodiment shown in FIG. 14, further, as
shown 1n FIG. 17, the foregoing SE 10 may further include
a third acquiring module 105, configured to acquire status
information of the at least one link in the third link; and the
sending module 102 1s configured to distribute, according to
the status information, acquired by the third acquiring mod-
ule 105, of the at least one link 1n the third link, the packet
to the at least one link 1n the third link to perform forward-
ing.

If the status information acquired by the third acquiring
module 105 indicates congestion degrees of the at least one
link 1n the third link, the sending module 102 is specifically
configured to adjust, according to the congestion degrees of
the at least one link 1n the third link, traflic of the packet
distributed to the at least one link 1n the third link, so that
traflic borne on each link in the third link matches a
congestion degree of the link.

If the status information acquired by the third acquiring
module 105 1ndicates abnormality information of the at least
one link in the third link, refer to schematic structural
diagram 6 of a first LCC 1n a switching system shown 1n
FIG. 18. Based on the foregoing embodiment shown 1n FIG.
17, further, as shown 1n FIG. 18, the foregoing SE 10 may
turther include: a second determining module 106. The
second determining module 106 1s configured to determine
an abnormal link 1n the third link according to the abnor-
mality information of the at least one link in the third link;
and the sending module 102 1s configured to distribute the
packet to a normal link, other than the abnormal link, in the
third link to pertorm the forwarding.

The switching system provided by this embodiment of the
present 1nvention may execute the foregoing method
embodiment, and implementation principles and technical
cllects thereol are similar, and details are not repeatedly
described herein.

FIG. 19 1s schematic structural diagram 7 of a first LCC
in a switching system according to Embodiment 2 of the
present mvention. The third link includes the first link and
the second link. The packet includes a first sub-packet and
a second sub-packet, where the first sub-packet 1s a sub-
packet to be distributed to the first link, and the second
sub-packet 1s a sub-packet to be distributed to the second
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link. Based on the foregoing embodiment shown 1n FIG. 18,
the SE 10 may further include: a first time-scale adding
module 107 or a second time-scale adding module 108. Both
the first time-scale adding module 107 and the second
time-scale adding module 108 are respectively configured to
add a first original time-scale to the first sub-packet and add
a second original time-scale to the second sub-packet, where
the first original time-scale indicates an 1mitial time at which
the first sub-packet arrives at the first LCC, and the second
original time-scale indicates an initial time at which the
second sub-packet arrives at the first LCC, so that the third
LCC separately obtains, according to a first forwarding
delay of the first sub-packet and a second forwarding delay
of the second sub-packet, a first time-scale by adding a {first
time-scale compensation to the first original time-scale and
a second time-scale by adding a second time-scale compen-
sation to the second original time-scale, so that a time
sequence of the first time-scale and the second time-scale 1s
consistent with a time sequence of the first original time-
scale and the second original time-scale, where a sum of the
first forwarding delay and the first time-scale compensation
equals a sum of the second forwarding delay and the second
time-scale compensation.

It should be noted that, in the foregoing embodiment
shown 1n FIG. 13, when the packet 1s distributed, content
included 1n the third link 1s not limited, that 1s, the third link
may include only the second link, or may include the first
link and the second link, and then, the foregoing SE 10
includes the first time-scale adding module 107; and when
the packet 1s distributed, the content included 1n the third
link 1s limited, that 1s, 1t 1s limited that the third link includes
only the first link and the second link, and then, the fore-
going SE 10 includes the second time-scale adding module
108.

The switching system provided by this embodiment of the
present 1nvention may execute the foregoing method
embodiment, and implementation principles and technical
cllects thereof are similar, and details are not repeatedly
described herein.

It should be noted that, each module 1n FIG. 13 to FIG. 19
1s a module including a circuit system, and each module may
be a PCB (printed circuit board), or an IC (integrated
circuit), or may be a part of functional circuits in a PCB or
an IC, which 1s not limited 1in the embodiment.

Finally, 1t should be noted that the foregoing embodiments
are merely itended for describing the technical solutions of
the present imnvention, but not for limiting the present inven-
tion. Although the present invention 1s described in detail
with reference to the foregoing embodiments, persons of
ordinary skill in the art should understand that they may still
make modifications to the technical solutions described in
the foregoing embodiments or make equivalent replace-
ments to some or all technical features thereof as long as
these modifications or replacements do not cause the essence
of the corresponding technical solutions to depart from the
scope of the technical solutions of the embodiments of the
present 1nvention.

What 1s claimed 1s:

1. A method for forwarding traflic of a switching system,
wherein the switching system comprises a first line card
chassis (LCC) at least one second LCC, and at least one third
LCC: wherein the first LCC, the at least one second LLCC,
and the at least one third LCC are interconnected according
to a wireless mesh form topology; and the method com-
Prises:
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receiving, by the first LCC, a packet comprising first and
second sub-packets to be distributed to first and second
links, and parsing the packet to acquire a destination
address of the packet; and

when the destination address indicates that the packet 1s to
be sent to the third LCC and when a currently preset
configuration mode of the switching system 1s a {first
configuration mode, bearing, by the first LCC, the
packet on the first and second links, and forwarding the
packet to the third LCC, including preferentially dis-
tributing, by the first LCC, the packet to at least one
link 1n the first link, and distributing a remaining packet
in the packet to at least one link 1n the second link after
the at least one link 1n the first link reaches a saturation
state,

wherein the first link 1s a directly connected two-hop link
between the first LCC and the third LCC, and a quantity

of links comprised by the first link 1s at least one,

the second link 1s an n-hop link that passes through the at
least one second LCC and that 1s between the first LCC
and the third LCC, and a quantity of links comprlsed by
the second link 1s at least one, wherein n 1s a natural
number, 3=n=N, and N 1s a natural number greater than
or equal to 3; and
the first configuration mode indicates that an N-hop mode
1s currently applied to the switching system; and

separately adding, by the first LCC, a first original time-
scale to the first sub-packet, and adding a second
original time-scale to the second sub-packet,
wherein the first original time-scale indicates an initial
time at which the first sub-packet arrives at the first
LCC, and

the second original time-scale indicates an 1nitial time at
which the second sub-packet arrives at the first LCC,
enabling the third LCC to separately obtain, according
to a first forwarding delay of the first sub-packet and a
second forwarding delay of the second sub-packet, a
first time-scale by adding a first time-scale compensa-
tion to the first original time-scale and a second time-
scale by adding a second time-scale compensation to
the second original time-scale, enabling a time
sequence ol the first and second time-scales to be
consistent with a time sequence of the first and second
original time-scales, wherein a sum of the first forward-
ing delay and the first time-scale compensation equals
a sum of the second forwarding delay and the second
time-scale compensation.

2. The method according to claim 1, wherein the method
turther comprises:

when the destination address indicates that the packet 1s to

be sent to the third LCC and when the currently preset
configuration mode of the switching system 1s a second
configuration mode, bearing, by the first LCC, the
packet on the first link, and forwarding the packet to the
third LCC, wherein the second configuration mode
indicates that a two-hop mode i1s currently applied to
the switching system.

3. The method according to claim 2, wherein the bearing,
by the first LCC, the packet on the first link, and forwarding
the packet to the third LCC comprises:

evenly distributing, by the first LCC, the packet to the at

least one link 1n the first link 1n a round-robin manner,
to perform the forwarding the packet to the third LCC.

4. The method according to claim 2, the bearing, by the
first LCC, the packet on the first link, and forwarding the
packet to the third LCC comprises:
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acquiring, by the first LCC, status information of the at

least one link 1n the first link; and

distributing, by the first LCC according to the status

information of the at least one link 1n the first link, the
packet to the at least one link 1n the first link to perform
the forwarding the packet to the third LCC.

5. The method according to claim 4, wherein when the
status information of the at least one link in the first link
indicates congestion degrees of the at least one link in the
first link, the distributing, by the first LCC according to the
status information of the at least one link 1n the first link, the
packet to the at least one link 1n the first link to perform
forwarding comprises:

adjusting, by the first LCC according to the congestion

degrees of the at least one link 1n the first link, traflic of
the packet distributed to the at least one link 1n the first
link, to enable traflic borne on each link 1n the first link
to match a congestion degree of the link.

6. The method according to claim 4, wherein when the
status mnformation by the first LCC according to the status
information indicates abnormality information of the at least
one link in the first link, the distributing, by the first LCC
according to the status information by the first LCC accord-
ing to the status mformation, the packet to the at least one
link 1n the first link to perform forwarding comprises:

determiming, by the first LCC, an abnormal link in the first

link according to the abnormality information of the at
least one link 1n the first link; and

distributing, by the first LCC, the packet to a normal link

in the first link to perform the forwarding.
7. The method according to claim 1, wherein the bearing,
by the first LCC, the packet on the first and second links, and
forwarding the packet to the third LCC comprises evenly
distributing, by the first LCC, the packet to the at least one
link 1n the first and second links 1n a round-robin manner, to
perform forwarding.
8. The method according to claim 1, wherein the bearing,
by the first LCC, the packet on the first and second links, and
torwarding the packet to the third LCC comprises:
acquiring, by the first LCC, status information of the at
least one link 1n the first and second links; and

distributing, by the first LCC according to the status
information of the at least one link 1n the first and
second links, the packet to the at least one link 1n the
first and second links to perform forwarding.

9. The method according to claim 8, wherein when the
status 1nformation of the at least one link in the first and
second links indicates congestion degrees of the at least one
link 1n the first and second links, the distributing, by the first
LCC according to the status information of the at least one
link 1n the first and second links, the packet to the at least one
link 1n the first and second links to perform forwarding
COmprises:

adjusting, by the first LCC according to the congestion

degrees of the at least one link 1n the first and second
links, trathic of the packet distributed to the at least one
link 1n the first and second links, to enable tratlic borne
on each link in the first and second links to match a
congestion degree of the link.

10. The method according to claim 8, wherein when the
status information of the at least quantity of links comprised
by the first and second links indicates abnormality informa-
tion of the at least one link in the first and second links, the
distributing, by the first LCC according to the status infor-
mation of the at least one link 1n the first and second links,
the packet to the at least one link 1n the first and second links
to perform forwarding comprises:
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determining, by the first LCC, an abnormal link 1n the first
and second links according to the abnormality infor-
mation of the at least one link in the first and second
links; and
distributing, by the first LCC, the packet to a normal link
in the first and second links to perform the forwarding.
11. The method according to claim 1, wherein the first
LCC forwards the packet to a destination fabric interface

chup (FIC) 1n the first LCC when the destination address
indicates that the packet 1s to be sent to the first LCC.
12. A first line card chassis (LCC) 1n a switching system
comprising a first LCC, at least one second LCC, and at least
one third LCC, wherein the first LCC 1s interconnected with
the at least one second LCC and the at least one third LCC
according to a wireless mesh form topology; and the first
LCC comprises at least one switch element (SE), wherein
the at least one SE comprises:
a first acquiring module, configured to receive a packet
comprising first and second sub-packets to be distrib-
uted to first and second links, and parse the packet to
acquire a destination address of the packet; and
a sending module, configured to, when the destination
address indicates that the packet 1s to be sent to the third
LCC, and when a currently preset configuration mode
of the switching system 1s a first configuration mode,
bear the packet on first and second links, and forward
the packet to the third LCC, including preferentially
distributing, by the first LCC, the packet to at least one
link 1n the first link, and distributing a remaining packet
in the packet to at least one link 1n the second link after
the at least one link 1n the first link reaches a saturation
state;
wherein the first link 1s a directly connected two-hop link
between the first LCC and the third LCC, and a quantity
of links comprised by the first link 1s at least one;
the second link 1s an n-hop link that passes through the
at least one second LCC and that 1s between the first
LCC and the third LCC, and a quantity of links
comprised by the second link 1s at least one, wherein
n 1s a natural number, 3=n=<N, and N 1s a natural
number greater than or equal to 3; and

the first configuration mode indicates that an N-hop
mode 1s currently applied to the switching system:;
and

a second time-scale adding module, configured to sepa-
rately add first and second original time-scales to the
first and second sub-packets, respectively,
wherein the first and second original time-scales 1ndi-

cate mitial times at which the first and second
sub-packets, respectively, arrive at the first LCC,
enabling the third LCC to separately obtain, accord-
ing to a first forwarding delay of the first sub-packet
and a second forwarding delay of the second sub-
packet, a first time-scale by adding a first time-scale
compensation to the first original time-scale and a
second time-scale by adding a second time-scale
compensation to the second original time-scale,
enabling a time sequence of the first and second
time-scales to be consistent with a time sequence of
the first and second original time-scales, wherein a
sum of the first forwarding delay and the {first time-
scale compensation equals a sum of the second
forwarding delay and the second time-scale compen-
sation.

13. The first LCC according to claim 12, wherein the
sending module 1s further configured to:
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when the destination address 1indicates that the packet 1s to
be sent to the third LCC, and when the currently preset
configuration mode of the switching system 1s a second
configuration mode, bear the packet on the first link,
and forward the packet to the third LCC, wherein the
second configuration mode indicates that a two-hop

mode 1s currently applied to the switching system.
14. The first LCC according to claim 13, wherein the

sending module 1s configured to evenly distribute the packet
to the at least one link 1n the first link in a round-robin
manner, to perform the forwarding the packet to the third

LCC.
15. The first LCC according to claim 13, wherein:
the SE further comprises: a second acquiring module;
the second acquiring module 1s configured to acquire

status 1information of the at least one link in the first
link; and

the sending module 1s configured to distribute, according

to the status information, acquired by the second
acquiring module, of the at least one link in the first
link, the packet to the at least one link in the first link
to perform the forwarding the packet to the third LCC.

16. The first LCC according to claim 135, wherein when
the status information acquired by the second acquiring
module 1ndicates congestion degrees of the at least one link
in the first link, the sending module 1s configured to adjust,
according to the congestion degrees of the at least one link
in the first link, traflic of the packet distributed to the at least
one link 1n the first link, to enable trathc borne on each link
in the first link to match a congestion degree of the link.

17. The first LCC according to claim 15, wherein when
the status nformation acquired by the second acquiring
module indicates abnormality information of the at least one
link 1n the first link, the SE further comprises a {irst
determining module, wherein:

the first determining module 1s configured to determine an

abnormal link 1n the first link according to the abnor-
mality information of the at least one link 1n the first
link; and

the sending module 1s configured to distribute the packet

to a normal link i1n the first link to perform the for-
warding.

18. The first LCC according to claim 12, wherein the
sending module 1s configured to evenly distribute the packet
to the at least one link in the first and second links in a
round-robin manner, to perform forwarding.

19. The first LCC according to claim 12, wherein the SE
turther comprises a third acquiring module, wherein:

the third acquiring module 1s configured to acquire status

information of the at least one link 1n the first and
second links: and

the sending module 1s configured to distribute, according

to the status information, the packet to the at least one
link 1n the first and second links to perform forwarding.

20. The first LCC according to claim 19, wherein when
the status information acquired by the third acquiring mod-
ule indicates congestion degrees of the at least one link in the
first and second links, the sending module 1s configured to
adjust, according to the congestion degrees of the at least
one link 1n the first and second links, traflic of the packet
distributed to the at least one link in the first and second
links, to enable trathic borne on each link in the first and
second links to match a congestion degree of the link.

21. The first LCC according to claim 19, wherein when
the status information acquired by the third acquiring mod-
ule indicates abnormality information of the quantity of
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links comprised by the first and second links, the SE further
comprises a second determining module, wherein:
the second determining module 1s configured to determine
an abnormal link 1n the first and second links according
to the abnormality information of the at least one link
in the first and second links; and
the sending module 1s configured to distribute the packet to
a normal link, in the first and second links to perform the
forwarding.
22. The first LCC according to claim 12, wherein the first
LCC further comprises a fabric mterface chip (FIC); and
the sending module 1s further configured to forward the
packet to the FIC when the destination address indi-
cates that the packet 1s to be sent to the FIC.
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